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Introducing the GMC MotorHome. 
It doesn't ride like a truck. 
It doesn't look like a box. 


1. A NEW ERA IN MOTORHOMES 
IS BEGINNING. 

Before we started building our 
MotorHome, we studied every other type 
of motorhome that exists. 

We found that the simpler the 
basic construction, the fewer the problems. 
So we started with a strong, durable, 
steel perimeter frame and attached to this 
a cage of heavy aluminum ribs. 

On top of this, we bonded both 
aluminum and fiberglass panels molded to 
a smooth finish. It's the same construction 
people are flying all over the world in. 

Except now you'll be driving. 

"Then we sprayed the interior with 
a thick, rigid polyurethane foam for 


2. 


thermal insulation and noise suppression. 
Next we assigned a 3-man team to 
install the interior. From beginning to end. 
If that sounds like a return to old- 
fashioned pride of craftsmanship, you're 
absolutely right. 


MORE POWER TO YOU. 

To give you the excellent road 
performance, we installed a 45 5-cubic- 
inch V8 engine up front and coupled it 
to а 3-speed Turbo Hydra-matic 
transmission. We coupled that to a front 
wheel drive unit with a 3 to | ratio and 
put it all on top of torsion bar springs 
and stabilizer bar. 


With our low overall body weight, 
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it all means getting up to highway speeds 
quickly. Excellent traction. Excellent 
weight distribution. 


A MOTORHOME IS NO FUN 
IF IT’S NO FUN TO MOTOR IN. 
We took our basic construction 
and raised it only 15" from the ground. 
"This puts the center of gravity only 37 
inches above the ground. For easy handling. 
See the rear wheels. We put one 
behind the other for four reasons: To 
give you a wider base. More room inside. 
Greater stability than you'd have with 
dual wheels. And so we could place a 
special air spring between the two wheels 
to pass the bumps from oneto the other 


instead of to you! 

These air springs are the only 
ones of their kind on motorhomes. 

To keep the weight and balance 
of the interior within design limits, 
we fed all the data into a computer. It fed 
back what we needed to put things 
where they belong. 


4. ABOUT OUR SIX-WHEEL 
BRAKING SYSTEM. 


middle, a double sink, 6-cubic-foot 
refrigerator (it's electric so there's no 
pilot light that'll blow out), a range and 
oven with exhaust hood. There's also a 
bath with all the necessities plus ample 
cabinet space. 

That's one floor plan. There are 
14 more available. 


. WE INCLUDED TOP INTERIOR 


DESIGNERS IN OUR PLANS. 


7. ONE-STOP SERVICE. 
AFTER-HOUR ASSISTANCE. 

Your GMC MotorHome dealer 
services everything he sells. Inside and 
out. From the engine to the air conditioner 
and furnace. And there’s a toll-free 
number you can call and immediately get 
the number of the nearest MotorHome 
dealer representative available for 
after-hour assistance. 


In addition to power steering, 
there's a six-wheel braking system with 
power disc brakes up front and four large 
finned-drum power brakes in the rear, 
plus an available leveling device operated 
from the driver's compartment for parking 
оп uneven ground. 

Incidentally, the parking brake 
grabs all four rear wheels. 


5. CHOOSE FROM 15 DIFFERENT 
FLOOR PLANS. TWO LENGTHS. 
The GMC MotorHome is 
available in 23- and 26-foot lengths. The 
standard 26' floor plan includes a dinette 
that converts to a double bed opposite a 
sofa that turns into double bunks. In the _ 


=< Ss 


To put the finishing touches on 
the inside, we had House and Garden 
magazine's interior designers help us. 

The driver and passenger seats are 
high, contoured seats with built-in arm 
rests. This high-level seating arrangement, 
combined with the big, wide-angle 
windshield, offers you panoramic 
visibility. 

Every counter top has rounded 
corners. All cabinet knobs are eliminated. 
Every lingeiy;concesled. 

There are thick, shag or cut pile 
carpets. And wood-grained vinyl on 
the walls and cabinets. 

You also get a choice of four 
color-coordinated interior decors. 


> 


» 


For our 28-page, four-color catalog, 
write GMC MotorHome Headquarters, 
Drawer Y, Dept. 116, Lansing, 

Mich. 48909. 

Better yet, see your СМС 
MotorHome dealer. He'll be glad to 
show you around the house. Have a 


good life. 


The MotorHome from General Motors. 


yesterday 


Time was, when the only fuel better than wood for cooking outdoors was gasoline. 
But gasoline was smoky, smelly, and troublesome to handle. And keeping a 
gasoline-fueled camp stove pumped up was as bothersome as fixing a flat tire. 


That's in the past. 


Today there's a new fuel in the picture — propane — the perfect fuel for modern 
camping. And there's the Traveler Titan by Zebco —the perfect picture of 
convenience, efficiency and operating safety! Two big 6,400 BTU top burners 
handle big meals with little effort, and a unique broiler-grill combination broils a 
Steak in just 7 minutes! The Titan connects in an instant to a propane cylinder 
or tank, and provides constant, even flame, without bothersome pumping or 
troublesome filling! And there's no smoke to blacken pans, no odor to spoil the 
taste of food. 


See the Titan at your camping products dealer. And see the complete line of 
outstanding Traveler by Zebco propane appliances — stoves, heaters, lights — 
made for camping today. 


Times change. The good times get better with Traveler by Zebco! 


CONSUMER DIVISION BRUNSWICK CORPORATION 
POST OFFICE BOX 270, TULSA, OKLAHOMA 74101 
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Thisisa stripped-down 
Subaru Station Wagon 


Here's what you get: 


. Front wheel drive. 
ы AM pushbutton radio. 
8. 4-wheel independent suspension. 
4. New 1400cc engine. 
5. Whitewall radial tires with styled covers. 
6. Rack and pinion steering. 
7. MacPherson Strut front suspension. 
8. 4 d synchromesh transmission. 
9. Tinted glass all around. 
10. Economy—around 25 mpg on regular. 
11. Fully-reclining, high-back bucket seats. 
12. Undercoating and nylon carpeting. 
13. Cigarette lighter. 
14. Flow-through ventilation. 
15. Heater and defroster. 
16. Impact-absorbing steering wheel. 


17. Bumpers that qualify for insurance discount. 


18. Fire-retardant upholstery. 
19. Recessed door locks. 


20. Hatch & tailgate for height & low-lift loading. 


21. Floor-to-dash center console. 

22. Adjustable heavy-duty suspension. 

23. Meets newest U.S. emission standards. 
24. 12-month warranty. 


This is a fully-equipped 
Subaru Station Wagon 


Here’s what you get: 


1. Front wheel drive. 

2. AM pushbutton radio. 

3. 4-wheel independent suspension. 

4. New 1400ci gine. 

5. Whitewall radial tires with styled covers. 
6. 

7. 

8. 


. Rack and pinion steering. 
. MacPherson Strut front suspension. 
. eed synchromesh transmission. 
9. Tinted glass all around. 
10. Economy—around 25 mpg on regul 
11. Fully-reclining, high-back bucket 
12. Undercoating and nylon carpeting. 
13. Cigarette lighter. 
14. Flow-through ventilation. 
15. Heater and defroster. 
16. Impact-absorbing steering wheel. 


17. Bumpers that qualify for insurance discount. 


18. Fire-retardant upholstery. 
19. Recessed door locks. 


20. Hatch & tailgate for height & low-lift loading. 


21. Floor-to-dash center console. 

22. Adjustable heavy-duty suspension. 

23. Meets newest U.S. emission standards. 
24. 12-month warranty. 


Our extras aren't added on; they're built in. 


The only thing missing is you. Set up a test drive with your lı 
More than 500 dealers coast-to-coast. Call 800-447-4700. In 


I Subaru dealer. 
ois 800-322-4400. 


The front wheel drive Subaru. 


The car for people who know all about imported cars. The car for people who never considered one. 
From $2397. Pius dealer prep., freight, state and local taxes, if any. Custom designed air conditioning and other accessories available. 
Subaru automobiles manufactured by Fuji Heavy Industries, Tokyo, Japan. Imported by Subaru of America, Inc., Pennsauken, New Jersey 08109 
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Pushbutton Calling to Any Number pace eo 


This amazing phone system—Dynatac—could handle thousands of calls 
simultaneously, patching yours directly into a phone exchange. 


13 Ingenious Inventions from Patexpo ‘73 pace es 


Presenting a baker's dozen of dazzling gadgets from New York's 
International Patent and Licensing Exposition. 


Solving the Mystery of the Northern Lights Past 82 
PS reporter Bob Gannon flew aboard an Air Force plane on a zigzagging 
4000-mile course with a research team. Here's his exciting report. 


Is There a "'Best'' Color for Your Car? pace se 
There's more to paint than looks—for safety your car should be 
visible in any weather. And what about durability, resale value? 


Your Own Inflatable Dome—from a Kit pace so 
You've read about those air-supported structures that cover hundreds 
of acres. Now here's a bubble building designed with you in mind. 
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General Electric does away 
with all the things 


you don’t like about dinner. 


GE Disposal Unit - 


Now, you hardly ever have to 
scrape dishes, wash plates, scrub pots 
or get rid of the after dinner mess. 

We take care of it all. 

When we're finished it looks 
like you never even started dinner. 
The GE Disposall unit. 

This big eater will gobble up 
whatever juicy leftovers the do; 
doesn't want (as well as things like 
chicken bones, fish bones, potato 
peels and egg shells). It will do it 
quickly, without a lot of fuss. 

The GE Potscrubber Dishwasher. 

This is the tough guy. It has а 
Power Scrub"Cycle that not only 
cleans pots and pans without any help 
from you, it washes fine china and 
crystal as well. It also has a soft food 
disposer so you don't have to scrape or 
rinse pots or plates. Just tip off large 
and hard scraps. 


This wizard will make your cans, 
bottles, containers and other trash 
practically disappear. It will mash up 
the weekly trash for a family of four, 
into one tidy bundle. 

We've done away with all the 
things you don't like about dinner and 
given you things youre going to love 
about cleaning up. 4 

And we have another 
good thing that's as de- 
pendable as our products. 

Customer Care... 

Service Everywhere!" 

This is our pledge that wherever 
you are, or go, in the U.S.A., you'll find a 
qualified GE serviceman nearby. 

Should you ever need him. 

After Dinner Appliances... 
another reason why GE is Americas 

#1 Major Appliance Value. 


GENERAL GB ELECTRIC 
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TIMBERLINE „5% 
for the man А 
whose first love 
is wilderness. 


toiletries for men in a 
rugged refreshing scent 


Product of MEM Company Inc., Northvale, N.J. 07647 
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PS ReadersTalk Back 


Where you voice your views . . 
editors do the listening 


More on energy crisis 


As a petroleum engineer, I have 
spent a number of frustrating years 
watching the developing energy cri- 
sis that you explain in “Why We 
Are Running Out of Gasoline” 
[Apr.]. With the help of the ecol- 
ogists and the federal government, 
the day of reckoning has arrived 
even sooner. 

It is ridiculous to impose on the 
entire nation federal emission stan- 
dards which may be satisfactory for 
California (especially in Los An- 
geles) because of the topographical 
situation. As Mr. Edelson points 
out, to meet these standards nation- 
wide will not only consume many 
dollars, but also a large portion of 
our energy, which is greatly needed 
for more important uses. 

RoLAND REYNOLDS, Lafayette, La. 


. . . The realities of the situation 
demand that we have cars that give 
more miles per gallon, and at the 
same time generate less pollution 
than Detroit's eight-cylinder hogs. 
The excellent cars made in Europe 
and Japan, which give 25 or more 
miles per gallon, prove that such 
cars can be made and that they 
meet all reasonable driving needs. 
If Detroit is incapable of facing the 
reality of the energy crisis, then it 
will probably find Washington step- 
ping in, just as the government 
stepped in on safety and emissions. 

Duprey Davis, Silver Spring, Md. 


. . And the pipeline 


In your article "Alaska Pipeline 
Spins Off a Science Bonanza" [Jan.] 
many details were revealed regard- 
ing the overall benefits that can be 
gained, not only economically, but 
scientifically, by the hookup. I hope 
it finally gets built. At least before 
the environmental lobby finds out 
there are plenty of healthy caribou, 
and no electricity in the Capitol 
building. 

STUART GREENSTREET, Orlando, Fla. 


-.. It is amazing to me that an 
American, and especially an Alas- 


. and the 


kan, would put the convenience of 
caribou above the national interest 
[Readers Talk Back, Apr.]. Migrat- 
ing caribou are in no great hurry 
and even a detour of a few miles 
wouldn't harm them. Even if we lost 
a few animals, it wouldn't compare 
with the value of the pipeline in 
bringing oil to the other states, espe- 
cially with the impending energy 
crisis. Environmentalists are costing 
the country millions of dollars a 
year and giving the Middle East a 
very big stick to hold over our heads. 
Who comes first? You or the cari- 
bou? 

M. M. BnaNTLY, Dallas, Tex. 


Happy desk builder 


I built a desk Я x. ] 
from the article -— 0 
“Knockdown = 
Deskis a Knock- 
out" [Aug. '71]. 
Afterstarting 
the project, I 
found the slots 
were impossible 
to cut. So I nail- 
ed the desk to- 
gether with 
three-inch fin- 
ishing nails. The 
result was the 
beautiful, sturdy desk shown in thi 
picture. I added a drawer, fluores- 
cent light, and a backing for the 
shelves. 

Mark KLEIMAN, Brooklyn, N.Y. 


Dishwasher works again 


I've been enjoying your magazine 
for five years, but it’s a distinct 
pleasure when an article saves me 
money. 

My wife’s dishwasher went out of 
operation not too long ago after we 
had a serviceman make some re- 
pairs. I was reluctant to call for 
service again because of high repair 
costs. Referring to “Secrets of Keep- 
ing Your Automatic Dishwasher 
Trouble-Free” [Jan. 72], I was able 
to trace the trouble to the timer, 
which I repaired without any diffi- 
culty. Besides giving me great per- 
sonal satisfaction, I saved enough 
money to pay for several more years 
of POPULAR SCIENCE. Thanks. 

L. A. KIREPATRICK, 
Williamsport, Pa. 


Open letter to Detroit 


Attention Detroit: I will not buy 
any automobile that requires liquid- 
cooling systems, carburetors, crank- 


Salem refresjies 


[m | Menthol 
Dlend 


(means naturally fresh taste) 


Salem’s unique blend features natural 
ol, not the kind in labora 
accos, our 

1. You'll get a 


hot... taste as 
J fresh as Springtime 


OM ; e. SEN ~ 
- NED. King or Super King. 
Warning: The Surgeon General Has Determined ie ™ zm 
That Cigarette Smoking Is Dangerous to Your Health. SUPERIENG: ERE PS S Ie 


«E ors. KING 19 mg."tar", 1.3 mg. nicotine, av. per cigarette, FTC Report FEB.'73. 
п 


Try the 
Seal-up Fixers 
from 


DAR 


Americas First 
Name in 
Home Fix-up 


GLAZING 


compound 


DAP KWIK-SEAL®: the tub fixer. Seals 
joints and cracks watertight around 
tubs, sinks, showers, tiled areas. 
Bright white, resists mildew, stays 


flexible. Resets loose tiles and small 
fixtures, too. 


DAP ‘33' Glazing: the window fixer. 
Seals glass in primed or unprimed 
wood or metal sash. Stays flexible, so 
it stays airtight and watertight. Out- 
lasts ordinary putty by years. 


DAP BUTYL-FLEX": the 20-year fixer. 
Lasts up to five times longer than con- 
ventional caulks. Ideal sealant for 
problem applications like roof vents, 
metal flashings. Recommended for 
seals between dissimilar materials. 
Stays flexible. 


DAP Inc., Dayton, Ohio 45401 
(ж Subsidiary of бдр. fic. 
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PS Readers Talk Back 


[Continued] 


case oil changes, bias-ply tires, stick- 
shift transmissions, PCV valves, 
exhaust-gas recirculation, thermal 
reactors, catalytic converters, free- 
turning differentials, unprotected 
frames, etc. 

I will buy a car that has a turbine 
or electric engine, continuously vari- 
able transmissions, controlled dif- 
ferentials, radial-ply tires, low-main- 
tenance metal or plastic bodies, 
antiskid braking systems, front- 
wheel drive/front engine, rear-wheel 
drive, or four-wheel drive/midship 
engine. 

С. C. CORRIGAN, Des Moines, Iowa 


Beware of cadmium vapor 


Nice idea in your project “Thin- 
Wall Conduit Stools: Bend them up 
yourself" [May]. But you must 
point out that cadmium plating on 
EMT will vaporize when you silver 
solder, braze, or weld the stuff. It is 
a dark yellow vapor, and it is ex- 
tremely dangerous if inhaled. Some 
welders have died from inhaling it. 

Cadmium is very irritating to tis- 
sues, too. If you get a tiny piece of 
it in a cut, you can count on blood 
poisoning if the particle isn't re- 
moved. Maybe another material 
would be better? In any case, don't 
breathe the smoke from hot cad- 
mium. 

Max PEPKE, New York, N.Y. 


Power hacksaw project 


I had been looking for a power 
hacksaw for sometime and I found 
plans to build one in PS for Febru- 
ary 1964. I modified the plans slight- 
ly to suit my shop equipment and 
used a garden-tractor transmission 
as a speed reducer instead of a V- 
belt reduction system. 


I am pleased with the usefulness 
and accuracy of the final result. 
WILLIAM GEMMILL, Jamison, Pa. 


Delete no. 182, please 


In your article and map, “PS’ 
New Guide to Great Science and 
Technology Attractions” [May], 
Number 182 no longer exists. The 
Banks Railway Museum was last 
run in 1969. Since then the steam 
engine and its cars have been sold. 
All that's left is a few cars and one 
engine. It's too bad. 

Amy STEINBACH, Banks, Ore. 


. . . Tsk, tsk, tsk. I thought PoP- 
ULAR SCIENCE was above listing 


“Weaponry” on the science map. 
Guns are something we can do with- 
out nowadays. 

Harry BARFDALE, Racine, Wis. 


Too-high rider mowers? 


"The '73 Mowers, Riders, and 
Tractors” [Mar.] shows the users 
getting tall in the saddle with a 
background of spacious lawns and 
stately trees whose lowest limbs are 
about six feet above the ground. Pity 


the poor user whose trees have a 
growing habit. I have 48 such on 
my property, mostly mangoes, much 
lower than that. I suggest that one 
of the essential qualifications of a 
riding mower is how much you have 
to duck to get under uncooperative 
vegetation. Very few mower manu- 
facturers give a damn about this 
problem, and it would be helpful if 
POPULAR SCIENCE would call it to 
their attention. 

DoNALD WILLIAMSON, Miami, Fla. 


Additional canoe tips 


I recently read "Canoe Camping 
—Rich Adventure on a Budget" 
[May]. However, you left out a few 
important items for the beginner. 
First, you should plan on getting 
wet. All clothing and equipment 
should be waterproofed, even if only 
in a large plastic trash bag. If you 
plan a long trip, it would be helpful 
to take a course in basic canoeing 
from the Red Cross or the YMCA. 
Knowledge of lifesaving is helpful. 

Above all, for sheer safety, on a 
person's first trip he should go with 
an experienced canoer. All the fancy 
equipment and safety gadgets won't 
help if you can't "read the river." 
And that comes from experience. 

R. LAWSON FOWBLE, JR., 
Lutherville, Md. 


Pool-price error 


"PS Buyers Guide to Above- 
Ground Pools" [Apr.] was very in- 
formative and should create interest 
in the swimming pool industry. The 
prices listed for our pools are those 
to dealers, who buy in considerable 
quantity. They are not consumer 
prices. For exact prices, readers 
should contact their nearest Muskin 
Pools dealer. 

Ron GALLO, 
Muskin Corp., Wilkes-Barre, Pa. 


Want to get something off your chest? 
Write “Readers Talk Back,” 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017 


Schick Super II against I. 


How double is a double edge razor, really? 
There's never more than one edge working 
for you. While the other one's out there 
goofing off. 
Now compare with the Schick Super II: 
Both edges are on your side. Always 
working together. 
The first edge shaves you close like 
your double edge now. The second edge shaves 
you closer. 
There's really no comparison. 
It's two against one. 
Unfair maybe. But that's life. 


‘Two Bladod Razor 


Kamal 
Super ronin Cartridges 


The Schick Super II. Put both edges on your side. 


Safety Razor Co., Div. Warner-Lambert Co. 


We say just about every gasoline additive 
is worth the money. 

But let's talk about our own. Marvel 
Mystery Oil. We've conducted an indepen- 
dent lab test that proves Marvel Mystery 
Oil cuts pollution when added to gasoline 
in old and new cars. It reinforces lubrica- 
tion in upper cylinder areas where heat can 
reach blistering temperatures. And lubrica- 
tion lasts after combustion is over. 

Marvel Mystery Oil. More complete com- 
bustion. A cleaner engine. Longer plug 
life. Better performance. And more mpg. 
Test data on request. 


Ask for other % 
Магуе!саг саге 
products too. 


MARVELL 
ings gt 


a 
a 


The “today” additive 
in a 50-year-old can. 


[Marvel Oil Company, Inc. 


Port Chester, N. Y. 10573 
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Arrows point out IBM lift-off tape (above), correcting key (below, right). 


This Typewriter 
Has a Built-In Eraser 


One error every 100 words is sup- 
posed to be par for a good typist. In 
a working day, it adds up to a lot of 
erasing and retyping. Imagine how 
much time would be saved with a 
self-correcting typewriter. 

I’m using such a machine right 
now: the new, $620 IBM Correcting 
Selectric. Basically, it’s a Selectric 
II, latest version of the electric type- 
writer with a moving-ball typing ele- 
ment instead of a moving carriage. 
In the correcting model, below the 
right-hand shift key is an additional 
ky marked X. This is the correcting 

ey. 

IBM's recently developed correct- 
able film ribbon and lift-off tape are 
used in the Correcting Selectric. This 
ribbon produces a permanent non- 
smudging imprint that can be re- 
moved instantly by retyping the in- 
correct character on the pressure-sen- 
sitive adhesive lift-off tape. 

To correct your errors, you back- 
space to the last incorrect character 
by pressing the correcting key. This 
activates the correction process in 
the machine through a mechanical 
linkage. The film ribbon is locked 
down and, when the incorrectly typed 
character is restruck, the lift-off tape 
rises into printing position to make 
the deletion. The typing element re- 
mains in position to type the correct 
character. Repeat the procedure left- 
ward until all mistakes on that line 
are corrected.—Paul Wahl 


FETE 


tome 


oment 


ie to my 
of pari 


Three photos show how it works: 
first, the error (top); second, the original 
after correcting key is depressed; and 
third, after correction is typed in. 


Government 
report proves 
Datsun saves. 


The government's Environmen- 
tal Protection Agency has run gas 
mileage tests on all domestic and 
imported carssold in the U.S. The 
tests simulated typical urban 
driving, and the Datsun 1200 de- 
livered the highest mileageof all. 
To dramatize this economy, we 
drove a Datsun 1200 from Los 
Angeles to New York. We say the 
car gets around 30 miles per gal- 
lon, but in this case we were 
wrong. Without special tuning 
or special equipment, we got 
nearly 38. We spent less than $30 
for gas, coast to coast! 

With the energy crisis making 
headlines every day, good gas 
mileage is more important than 
ever. That's why the Datsun 1200 
makes so much good sense. It's 
the best way we know to save 
money without giving up the fun 
of driving! 
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Finally. All the things covered 
in your separate 
home and auto policies 
can be covered in one policy. 


Now you no longer have to have separate home 
and auto insurance policies to cover your home 
andauto. 

Continental Insurance introduces the com- 
bined home and auto policy. 

We call it the Personal Comprehensive Protec- 
tion plan: PCP. 

It's so comprehensive, you can even include 
hospital, disability income, and mortgage life in- 
surance. 

By combining several policies, it actually gives 
you more insurance coverage for your insurance 
dollar. Combined Liability C 

With separate home and auto policies, you 
have separate limits of liability coverage. 

(For example, let's say your homeowners cov- 
erage has a limit of $50,000 and your automobile 
coverage has a limit of $100,000.) 

With PCP, you have a single limit for both your 
homeowners coverage and your automobile cover- 
age. 

(You choose whatever amount you feel you 
need: $50,000. $100,000. $200,000. Or more.) 

Now if you're sued—whether because of an auto 
accident or a home accident—you're protected by 
the newsingle limit. 


Combined Home and Personal Property Coverage. 


With a homeowners policy, you have separate 
limits of coverage for your home and your personal 
property. 

If aloss occurs, and it's more than one of these 
limits, you can't use the other limit. Even if it isn't 
used up. 

With PCP, you don't have to worry about 
separate limits on your home and your personal 
property. 

You have one overall amount of insurance. And 
it's your limit, whether you have a loss on your 
home, personal property,or other covered items. 


Inflation Protection. 


Each year, inflation increases the value of your 
home. 
So we automatically increase the amount of 
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your insurance coverage based on one of the most 
accurate measures available: the U.S. Commerce 
Department's Construction Cost Index. 

In addition, your home is covered on a replace- 
ment cost basis. 

We don't deduct depreciation if your home is 
damaged, or if you have a loss on your household 
furnishings that exceeds $2,000. 


Easy to Convert to PCP 


You don't have to cancel your present policies. 

Simply join Continental's PCP plan and letyour 
old policies expire. 

We'll credit your PCP premium accordingly. 


Guaranteed Renewal. 


After 60 days, we guarantee annual renewal of 
your property and liability coverages at then exist- 
ing rates for 5 years—unless any one of the follow- 
ing occurs: you don't pay the premiums; you sell 
your home; a member of your household has his 
driver's license revoked. 


OnePlan, One Man. 


To cover everything you see here (and more) in 
one plan, call your Continental Insurance Agent. 

(You'll find him in the Yellow Pages.) 

Tell him that starting today you don't want to 
carry a lot of different policies 
with a lot of different companies 
with a lot of different premiums » 
and a lot of different expiration 
dates. : 

Instead, you want everything «7 
rolled into one. 


ao erie 
The Continental Insurance Companies 


Home Office: 80 Maiden Lane, New York, New York 10038 


all states. Terms and conditions vary in certain states. 
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answered by mail. 


“Say, Smokey- 


A clinic on cars by America's 
most famous mechanic 


ar 


Each month in Popular Science Smokey Yunick answers ques- 
tions on cars—family cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent in by readers. Got 
a problem? Send it to: "Say, Smokey—” Popular Science, 355 
Lexington Ave., New York, N.Y. 10017. Questions cannot be 


Coil wire burned 


When my car stalled recently, 1 
checked the distributor cap for con- 
densation. There was no moisture, 
but I noted the coil wire pulled out 
easily, and on inspection, found that 
the end of the wire had burned off. 
It was quite a job taking the metal 
part out of the top of the coil. I put 
a new wire in and the car started 
without any trouble. What caused 
the wire to burn? 

J. L. SriCOLA, Providence, R.I. 


You didn't say what kind of wire 
you have, but I'm guessing il was a 
graphited-rope deal with a short 
piece o[ wire in the ends, because 
I've never seen a complete metal- 
core wire do this. But if the graph- 
ited-rope wire isn’t handled correct- 
ly, the end will pull out, causing the 
spark to jump, and this will burn il 
up. You should have the standard 
end to fit in the coil. 


Keeping ignition switch on 


After reading “That Versatile 
VOM—Now It Troubleshoots Your 
Car” [PS, June '72], I bought one. 
Already it's proved out by locating 
a faulty spark-plug wire. When 
making primary-ignition-circuit tests, 
with the engine stopped, what is the 
maximum time you can leave the ig- 
nition switch on without damaging 
the "running resistance wire" on the 
coil? 

ART HENDRICKS, Wantagh, N.Y. 

I don't believe there is a great 
deal of danger, because many limes 
the ignition is left on by accident 
until the battery is dead, with no 
major problem. But I don't like to 
leave it on over two to three minutes 
while I fish around. As you point 
out, things start getting warm when 
you leave the ignition on without 
the engine running. 


Wai 


ing-starter mystery 


The starter on my 1969 Cadillac 
wails like a banshee whenever the 
engine is started. This condition was 
not present before the brushes on 
the starter motor were changed. The 
mechanic tried tightening the bolts 
and then backing off a half-turn, 
and then activating the starter to 
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move the pinion gear into the fly- 
wheel gear. Then he retightened the 
bolts. However, the noise still per- 
sists and now he wants to take down 
the pan to get at the flywheel for a 
look-see. Would appreciate your 
ideas. 

ERNEST PURNELL, Brooklyn, N.Y. 


Га have the starter removed, then 
backtrack the work that was done. 
Check especially for a spacer washer 
left out. I'm sure you'll find an er- 
ror in assembly. Га also examine 
the flywheel ring gear. If the mesh 
was improper—and it must have 
been to be noisy—maybe some dam- 
age has occurred. Everybody makes 
« mistake once in a while. 


Poor-mileage overhaul 


We have a 1964 Plymouth Slant 
Six with one-barrel Holley carburet- 
or. At 72,000 miles the engine was 
overhauled and since then gets only 
nine mpg. We've taken it back to the 
shop, had the carb overhauled and 
adjusted, and a tune-up, and every- 
body is baffled by the poor mileage. 
Before the overhaul it got 20 mpg. 
Any suggestions? 

GREG YORK, St. Joseph, Mo. 


First have the engine cheched for 
compression by the  blow-down 
method. The leakdown should be no 
more than 10 percent on a warm 
engine. Assuming you find compres- 
sion okay, I think you'll find the cam 
shaft and ignition-timing cam worn. 
Late or early timing would raise 
hell with mileage. Have the exhaust 
gases analyzed to see if the engine 
is too rich. Maybe you've changed 
the fuel pump and now are too high 
on fuel pressure. Also check the carb 
air filler to see that it is clean and 
unrestricted. One more thing: If the 
engine is extra light, mileage would 
be bad. 


Trailer-wheel toe-in 


Please explain the proper wheel 
alignment for a utility-trailer axle. 
Гуе built several units with 0 toe-in 
and 0 camber and if they pulled any 
better they’d take off by themselves. 
However, several people have since 
told me that I should have 1/16-in. 
toe-in, but none of them explained 


why that is so. What do you say? 
A. E. Bevis, Charleston, S.C. 


Toe-in and toe-out are built-in 
corrections 10 take care of deflec-; 
tions and absorb tolerances that 
have stacked up. Also they add, 
some stability to a vehicle as the 
wheels are put in a slight bind, so 
they won't chase all over the road. 
I'd say this: If your trailer pulls 
good а! 0-degrees loe-in, vou should 
leave it as it is. If it tows well and 
doesn't eat up tires, you've made it 
right. 


Replacing “oddball” V6 


I would like to replace the “odd-| 
ball" V6 in my 1962 GMC with aj 
straight six or a small V8. I'm told 
only V6s were put into the '62 
GMCs and that a changeover would 
involve many complications. Could| 
you tell me if there are any engines 
that will replace the V6 (with three- 
speed manual transmission) and 
what problems would be involved? 

ARTHUR A. BATES, 
Nacogdoches, Tex. 


As [ar as l'm concerned, your 
“oddball” V6 is one of the best| 
gasoline light-truck engines ever 
built. Our experience was that it 
had the longest life of anything 
we've seen. I recommend not chang- 
ing it. Since you'll probably be un- 
happy with that answer: A small 
Chevy 327 or 350 will go in easily. 


Oil pressure too low? 


l have equipped my 1971 Chevy 
Caprice 400-ci. engine with stan- 
dard gauges—ammeter, water tem- 
perature and oil pressure—because 
I like to drive my cars 100-150 
thousand miles, yet trade them in at 
top shape. I'm a little concerned 
about what my oil gauge tells me. 
Гуе calibrated it on a dead-weight 
tester, so I know it's accurate. 

With {һе engine thoroughly 
warmed up, and at 70 mph, pres- 
sure is at 32-36 psi. According to 
Motors Manual (my Chevrolet. 
Shop Manuals give no figures) the 
pressure should be 35-45. How seri- 
ous is this, and should I correct it? 
My pressure at idle is 12 psi. The 
car now has over 20,000 miles on it 
with no apparent trouble. 

DoN F. LEHMAN, Columbus, Ohio 


Generally speaking, 10 lbs. of 
oil pressure at every 1000 rpm 
will handle the job just fine. That's 
with everything at normal operating 
temperature. Use that formula for a 
yardstick. I believe your engine is 
okay, although maybe at 70 mph 
the pressure may be a little low. 
The easiest way to up pressure is to 
put in a little higher rated pressure- 
relief spring in the oil pump (as- 
suming again that everything is nor- 
mal). I hope you're aware of the 
importance of frequent oil and filter 
changes [ог long engine life. Flush- 
ing the engine oil system once or 
twice a year is important, too. Hisl 


No Miracles Today! 


Just a few ideas from AC 
that may help improve 
your gasoline mileage. 


We don't claim to be miracle workers, but we have a few 
ideas that may help you improve your gasoline mileage. 

First, check your driving habits. Don't practice jack- 
rabbit starts when the light turns green. Take off 
smoothly and drive at a steady pace. Avoid needless 
acceleration ... ..weaving in and out of traffic. Slow 
down before stopping; that'll help your brakes, too. 
And for sure don't drive at excessive speeds. 

Second, make sure your engine is properly tuned. 
Remember, you can lose up to 12 percent gasoline effi- 
ciency when one spark plug in an eight-cylinder engine 
fails to fire. Intermittent missing and fouling also take 
their toll. 

And third, whether you have your car tuned at your 
local service retailer or you tune it yourself, we would 
like to recommend AC Fire-Ring Spark Plugs. There's a 
set of ACs engineered to meet [| 
your car needs and driving con- = 
ditions. Available most every- p 
where quality automotive parts 
are sold. We believe ACs will do E E] 
agood jobfor you. Wemakethem. & шт 


AC SPARK PLUG DIVISION 
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Best 
seller... 


= for 5 
» good 
reasons 


The world's most popular pipe wrench. 

Known for the brutal punishment 

ittakes and the long service it 

delivers. Here's why. 

1. Every wrench is work tested before 
shipment. 


2. Unconditional RIDGID guarantee: 
“If this housing ever breaks or 
distorts we will replace it free.” 


3. Full range of 10 sizes: 6" through 60". | 


4. One hand operation: Easy spin, 
non-stick adjusting nut sets quickly 
to pipe size with accurate scale. 
Full-floating hook jaw with patented 
spring suspension then assures 
instant grip... easy release. 


5. Built-in massive strength: Jaws are 
made of special alloy steel; teeth are 
specially heat treated. Extra tough, 
comfort-grip, |-beam handle has 
enlarged end with handy 
hang-up hole. 


Free Catalog: Covers the 
complete line of RIDGID 
Wrenches and famous Pre-Tested 
Work Saver Tools. Write Dept. 
PS-1,The Ridge Tool Company, 
Elyria, Ohio 44035, U.S.A. 


ШШ Ridge Tool Subsidiary 
Emerson Electric Co. 


PERSONAL-USE 
REPORT 


Now 
You Can 
Mow 
with a 
Wankel! 


Rotary engine in Arctic 
Enterprise's rotary mower, 
a first, offers smoothness, 
power, easy starting, and 
durability. Price? $160- 
$170. 


Want proof the Wankel's here to 
stay? Now you can put one to work 
mowing your lawn. I tried Arctic 
Enterprise's new 21-in., four-hp NSU- 
Wankel-powered rotary mower and 
I am impressed. The little engine 
never failed to start on the first or 
second pull; it waded through heavy 
growth and tough going with au- 
thority; the noise level was low, and, 
in fact, the whirr of the blade was 
more noticeable than engine noise. 
Above all, the general feel was one 
of smoothness and lack of vibration. 

If you have misgivings about ser- 
vicing a Wankel, don't worry. There’s 
no difference. As with any engine 
subjected to the dirt and chaff of 
grass cutting, the air filter needs an 
occasional cleaning. You wash it out 
and put it back—nothing oddball 
here. The same goes for the screen 
that keeps the dirt out of the cooling 
fins. Carburetor and adjustments are 
normal. We didn’t need to adjust it, 
however. Like to change the spark 
plug once a year? Со ahead—it’s just 
like any other; gap .020 inch. 

The Arctic NSU engine uses 
heavy-duty automotive oil mixed 
with regular gas. The instructions 
say 50:1, but we were told to use 
25:1, then go to 50:1 after 300 hours 
—that’s about 10 years of normal 
seasonal use. As there are no valves 
to burn out, my guess is that with 
normal care this is a lifetime engine. 

The mower itself is a high-quality, 
cast-aluminum deck with sturdy 
wheels and a folding handle. This is 
not a lightweight unit and we'll bet 
that a self-propelled version will 
eventually be brought out. The mak- 
er is Arctic Enterprises, Inc., Thief 
River Falls, Minn.—E. F. Lindsley 
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Air-filter service is routine: Flip out 
grille, pull filter, and wash. 


Screen protects cooling fins. Clean it 
occasionally. Four screws hold tank. 


Carburetor adjusts like any other. Fuel 
inlet has filter screen—nothing novel. 


Then turn your hobby into a 
big-pay career... become 
an Auto Mechanic. 


150,000 more trained auto mechanics 
are needed right now. And each year 
the demand increases. If you like 
cars, here’s your opportunity to 
break into a big-money field where 
beginners are welcomed with open 
arms. Salaries are good. And with 
on-the-job experience your earnings 
will go up. Even back in 1969 the 
U.S. Department of Labor estimated 
average earnings of auto mechanics 
at $5.16 per hour! They’re much 
higher today. 


Prepare in your spare time. 


Wayne can help you get started by 
training you right at home in your 
spare time. You keep your present 
job as you learn. We'll teach you all 
you need to know about motors, 
transmissions, brakes, fuel and igni- 
tion systems — how to service every 
vital part of a car. Our training is so 
up-to-date, it even includes instruc- 
tion on the new Wankel rotary 
engine. Take this first step towards 
big earnings. Prepare now for an 
exciting career as an auto mechanic. 
Someday you might even want to 
open a profitable shop of your own. 
Free booklet tells how to get started. 


© 1973 LaSalle Extension University 


Send for it today. There’s no obligation. 


Send for C 
FREE Booklet Your Future, y 


То find out more about oppor- AUTOMOTIVE 
tunities in this high-pay field 

that grows bigger every year, ч 

send for our booklet, “Your 

Future in Automotive Me- y 
chanics.” There’s no obliga- 
tion. Mail the coupon today. 
Wayne School, 

417 S. Dearborn Street, 
Chicago, Ill. 60605. 


WAYNE SCHOOL 


A leader in home study 
417 S. Dearborn Street, Dept. 91-090, 
Chicago, Illinois 60605 


YES, please rush me your FREE illustrated AUTO- 
MOTIVE MECHANICS booklet without obligation. 
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Look and Listen 


News, comment, and opinion from the world 
of home-entertainment electronics 
By C. P. GILMORE 


A good idea—and one whose time has come? 


Maybe 1974 will be that year of the home video recorder we've all been 
predicting for a, long time. I could get in trouble with such a statement, 1 
know. I and a lot of others have been too optimistic in the past about when 


such machines would become generally a 


ailable in American homes. 


I can't say that my present opinion is based on anything very substantial, 
but there are indications that the companies that have to put up the millions 
to get these products on the market are getting more serious. In addition to 
the news items reported below there are more subtle hints here and there. 
The new Zenith annual report recently hit my desk, for example. And there 
on page three, right after the message to stockholders from President John J. 
Nevin and Chairman of the Board Joseph S. Wright, was a full-page picture 
of those gentlemen holding Zenith's experimental video-disc playback system. 
That picture wouldn't have been chosen for the key spot in the report if 
Zenith wasn't serious about video players. I have a feeling the field may be 


getting ready to move. 


The film route? 


You may remember learning ex- 
clusively in POPULAR SCIENCE back 
in December 1971 that Kodak had 
developed a film video player with 
some unusual features. 

You could take super-8 movies of 
your son's birthday party, for ex- 
ample, slip them into a cassette, 
drop the cassette into the player, 
and see the celebration in color on 
your home TV screen. Kodak em- 
phasized at the time it had no 
immediate plans to make the player. 
Now that's changed. The device will 
be on the market by the end of the 
year. It will cost about $1200. 

That’s just the beginning of the 
new interest in film players. Fuji 
Photo of Japan says it will be sell- 
ing a similar unit in the U.S. about 
the same time. And a third firm— 
Cassette Sciences—says it has de- 
veloped yet another film videoplay- 
er that can handle either super-8 or 
16mm film with either magnetic or 
optical sound (Kodak is magnetic; 
Fuji, optical) and it will cost just 
$495. 
Furthermore, the company says 
it has already sold 12,000 of the new 
machines to an outfit called Cassette 
Television of South Africa. There 
is no broadcast TV in South Africa; 
its scheduled to begin in "75 and 
will be only on a part-time basis 
then. But the TV-set makers want 
to begin selling to South Africans 
now. So Cassette Sciences expects to 
sell its film video players so that 
people who buy TV sets before 
broadcasting begins will have some- 
thing to play on their new sets. 

Cassette Sciences promises to have 
a publie demonstration of the de- 
vice in New York soon. ГІЇ be there 
and will report back to you. 
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New from Cartrivision 


Sears, Montgomery Ward, Admi- 
ral, and Teledyne Packard Bell have 
been selling magnetic-tape cas- 
sette video players for over a year 
now, and they all have a couple of 
things in common. First, all the sets 
on the market have been combina- 
tion units, containing the record/ 
playback deck along with a complete 
color TV set. Second, all the decks 
were identical, manufactured by 
Cartrivision. 

Now, Cartrivision has announced 
it will begin selling under its own 
name, and at the same time will 
bring out a playback-only deck that 
you can use with your own 'TV set. 
It will cost about $800 and be avail- 
able late this summer. Before the 
end of the year, the company says, 
it will sell a combination playback/ 
record deck for about $1000. 


Cartridges by mail 


Cartrivision is also taking another 
major step—prerecorded cartridges 
(feature movies, for example) have 
been hard to find in some places 
due to a shortage of distributors, so 
they'll soon be available by mail. 

Cartrivision has been hit by the 
old chicken-and-egg situation: With 
only about 2500 playback units now 
in the hands of customers, it is hav- 
ing a hard time setting up a nation- 
wide chain of distributors for pre- 
recorded programs. And with so few 
places around most neighborhoods 
where tapes can be rented, the ma- 
chines are hard to sell. By making 
the full Cartrivision catalog of sev- 
eral thousand titles available to 
everyone everywhere through the 
mails, the company hopes to break 
out of the circle. 


The disc spins into view 


The Teldec video disc [Amazing 
Video Disc Plays Through Your 
TV," PS, Jan. '71], first of the disc 
players to be announced and dem- 
onstrated more than two years ago, 
is now going to market. The Teldec 
company, a joint venture of British 
Decca and Germany's Telefunken, 
says machines and discs will be on 
the market in Europe in January 
1974, and in the U.S. a few months 
later. Cost of the player—a single- 
play, magazine-loading device—will 
be $700. And in honor of the event, 
the Teldec system has a new name. 
From now on you can call it TED. 


On the road 


You soon won't be able {о rent 
a hotel room without being offered 
pay movies over your room's TV 
set. Computer Television, one of the 
companies in the field, has just 
signed with the Hilton chain to in- 
stall the CIT movie system in 40,- 
000 Hilton rooms across the country 
now, another 25,000 within a year. 

The system will contain three 
channels, so you'll have your choice 
of that many simultaneously run- 
ning movies; ultimately the systems 
can be expanded to six channels. 
Price per viewing hasn't been an- 
nounced, but most hotels now offer- 
ing the service pin about three bucks 
on your tab for each flick you watch. 


TV on the wall 


Remember the PoPULAR SCIENCE 
cover story [PS, Sept. '72] about the 
Advent projection 'TV system that 
can spray a brilliant 10-square-foot 
picture on a screen on your living- 
room wall? Well, now it's available. 
Advent Corp. has begun selling the 
units in the Boston area (Advent is 
right across the Charles River in 
Cambridge) and will soon move to 
national distribution with a press 
demonstration in New York. Price 
remains at $2495, complete. 


The four-channel battle 


It reminds me of the big fight 
more than 20 years ago when CBS 
brought out the 33 1/3-rpm long- 
playing record, and RCA answered 
with its 45-rpm disc. Today’s fight 
is over four-channel records, with 
CBS's SQ system squared off against 
the RCA-JVC four-channel discrete 
disc (the CD-4 system). 

And the battle is warming up. 
"We believe the technical problems 
of achieving four-channel commer- 
cially viable discrete records are just 
about insuperable,” says Walter 
Dean, executive v.p. of CBS Records, 
in effect writing off RCA's efforts. 
But RCA considers Dean's obituary 
for the four-channel discrete disc 
somewhat indiscrete. "It will be a 
discrete world by the end of this 
year," says Rocco Laginestra, presi- 
dent of RCA Records. 

Continued 


4 needed skills 


NRI can teach you at home 


NRI courses can show you how to service 
TV-Radio, Repair Cars or Appliances or have a career in 
Air Conditioning, Refrigeration and Heating 


TV-Radio 
Servicing 
The NRI TV-Radio Ser- 


vicing course includes your 
choice of black and white 


or 25" diagonal solid state 
color TV training equip- 
ment. NRI courses cover 
FCC license preparation, 
complete communications 
electronics, aircraft elec- 
tronics, mobile communi- 
cations, marine electronics, 
amateur radio, industrial 
and computer electronics. 


Automotive 
Repair 

Take your choice of the 
Master Automotive Tech- 
nician course or the shorter 
Automotive Tune-up and 
Electrical Systems course 
for the man seeking greater 
understanding of basic car 
repair. Both courses in- 
clude professional equip- 
ment so that you get 
“hands-on” experience and 
the chance to earn spare- 
time money making re- 


Appliance 

Repair 

NRI trains you to fix all 
kinds of electrical appli- 
ances, plus washers, refrig- 
erators, house wiring, 
electric motors, even small 
gas engines. Bite-size texts 
fully illustrate each point. 
An appliance tester is in- 
cluded for fast trouble- 
shooting, so you can begin 
earning money repairing 
appliances long before you 


-finish the course. 


Air Conditioning, 
Refrigeration, 
and Heating 


NRI can teach you to in- 
stall, maintain and service 
the latest in cooling and 
heating equipment. The 
Course was created byNRI 
with technical assistance 
of the York Division, Borg- 
Warner Corp., and in- 
cludes a window air condi- 
tioner for training and 
your own use. A real high- 


pairs. 


Hands-on training and 
bite-size texts 


NRI was the first to supply home study stu- 
dents with custom-designed training kits to 
give practical hands-on experience as you 
learn. You get more value from the exclusive 
Achievement Kit sent the day you enroll, to 
“bite-size” texts and training equipment. 


Earn $5 to $7 an hour 
Spare or full time 


Tens of thousands of NRI graduates are proof 
it is practical to train at home in your spare 
time. Keep your present job while preparing 
for a better one and earn $5 to $7 an hour extra 
in your spare time. 


paying career. 


Train with the leader—NRI 


The same training innovations which have 
made NRI the leader in career training at 
home are now available to you. Let NRI help 
you step up to better part-time or full-time 
earnings, a brighter future. Decide now to 
move ahead . . . the decision is yours to make. 
Mail the postage-free card today for a free full- 
color catalog in the field of your choice. No 
obligation. No salesman will call. 


APPROVED UNDER СІ BILL—!f you have served since January 


31, 1955, or are in the service now, check GI line on insert card. 


SEND THE CARD TODAY FOR FREE CATALOG 
NRI TRAINING 


3939 Wisconsin Avenue 
Washington, D.C. 20016 
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Winchester- 
Western 
Staynless 


Primers 


The quality performer 
handloaders prefer. 


Swift and sure ignition. Two things hand- 
loaders demand in the performance of 
their center fire ammunition and shot 
shells. That's why our non-corrosive, 
high-stability primers — the heart of the 
load — are sought by experienced shoot- 
ers who custom-make their own center 
fire loads and shot shells. 


Winchester-Western Staynless Primers 
have been tested under all conditions at 
temperatures ranging from minus 40*F. 
to 115*F. Handloaders share the positive 
results of thorough research — an igni- 
tion that's lightning fast and uniform. 
These quality primers are the result of 
the same exacting process that has made 
Winchester-Western loaded ammunition 
world-famous. Now they're part of the 
best available matched components sys- 
tem for those sportsmen who “roll 
their own.” 

WINCHESTER- Мт. 275 Winchester 
Avenue, New Haven, Connecticut 06504. 


winchester 
‚ | the way you 
we vant it 
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Look and Listen 
[Continued] 


At the moment, CBS is out front 
with more records on the market and 
more equipment in the hands of the 
public, but RCA is catching up here 
and in Japan. The discrete disc got 
a big boost recently when the WEA 
Record Group, second biggest mar- 
keter in the country (Warner, Elek- 
tra, and Atlantic records), decided 
it would go the discrete RCA route. 

The battle is being waged on the 
technical front, too. Both companies 
are known to be working feverishly 
to develop IC chips for their decod- 
ers so that playback equipment will 
become simpler, cheaper, and better. 
The outcome is certainly not clear 
now. While one side may eventually 
overpower the other, it seems more 
likely the two will coexist indefinitely. 

Lending credibility to this view 
(despite all the rhetoric by company 
officials) is that both sides are tak- 
ing back-door trips across the other's 
turf. Some leading CD-4 backers 
such as Panasonic and JVC, for ex- 
ample, are including SQ decoding 
circuitry in some of their new re- 
ceivers. And Columbia is rumored 
to be buying some CD-4 mastering 
equipment. Columbia is apparently 
interested in the CD-4 equipment 
both to keep up with what is hap- 
pening and to make records for some 
of its customers such as WEA, who 
will be issuing CD-4 records. 


Reviews by Arthur Fisher 


High-quality open-reel tape decks 
are acquired primarily because the 
owners make live and off-the-air re- 
cordings. But there is a dedicated 
minority of audiophiles who use 
these sophisticated machines for lis- 
tening to prerecorded music, putting 
up with the unarguable clumsiness 
of open reel for the aural superiority 
of the best of such tapes over the 
best disc and cassette recordings. 

If the gap between open reel and 
the other recorded media had been 
lessening recently (mostly because 
of dramatic improvements in cas- 
sette technology), it has just been 
firmly reestablished by two advances 
announced by Ampex. 

The first is Ampex II, a basic 
improvement in all Ampex open-reel 
tape products from now on; the sec- 
ond, perhaps more significant, is the 
release of the first Dolby open-reel 
recordings. 

To sample these tapes, I used a 
new version of a “semiprofessional” 
deck that has consistently earned 
high marks from recordists. This is 
the Revox A-77 Mark III, a quarter- 
track, two-speed stereo deck. Its new 
feature: built-in Dolby noise-sup- 
pression circuitry. (At this writing, 
only one other machine, the Ferro- 
graph, has built-in Dolby.) Used 
purely as a playback device for this 
survey, the Revox handled and re- 
produced superbly, as indeed it 
should at its near-$1000 price. (Of 


course, you can play back the new 
Dolby tapes with a conventional 
open-reel deck and an outboard 
Dolby unit.) 

Let’s start with the Ampex II de- 
velopment. Ampex is using a new 
tape stock—lower noise and higher 
output than formerly. And, it has 
switched to new solid-state electron- 
ics in its tape-duplicating equip- 
ment, and a new noise-reduction sys- 
tem in the production of masters. 
The result is improved signal-to- 
noise ratio. I could hear the change 
easily by comparing a favorite show- 
piece—the London release of Res- 
pighi's Pines of Rome and Fountains 
of Rome conducted by Ernest Anser- 
met—in both old and Ampex II 
formats. There is simply no contest. 

But the real revelation came when 
I threaded the new Dolby releases 
(which, naturally, have Ampex II 
processing) through the Revox. Talk 
about state of the art! The Dolby 
process rids open-reel tape of every 
vestige of dat 'ol debbil, hiss. The 
result—ultra-wide-range, ultra-clean, 
and, when there is no impressed sig- 
nal, ultra-silent—must be heard to 
be believed. 

I compared several of these new 
tapes with their previously released 
counterparts on Dolbyized cassettes. 
Holst’s The Planets (London/Am- 
pex) conducted by Zubin Mehta is 
a splendidly engineered cassette, 
with spectacular sound, an orchestral 
orgy for demonstration purposes. 
But the new open-reel version makes 
it pale—in a direct A-B comparison. 
It’s more noise-free, more open. 

The contrast was even more pro- 
nounced when I A-B'd Offenbach's 
Tales of Hoffman (London/Ampex) 
in its new open-reel and cassette ver- 
sions—both Dolby. This recording 
has long stretches of unaccompanied 
dialogue; the greater naturalness of 
the voice in the reel version is most 
convincing. 

When the comparison is between 
the new Dolby reel and a non-Dolby- 
ized cassette, or the original disc re- 
lease, the advantages of the new 
medium are naturally reinforced. 
Thus Smetana's Ma Vlast (Deutsche 
Grammophon/Ampex) conducted by 
Rafael Kubelik is sonically much 
superior in the new version. 

Another DGG/Ampex Dolby reel 
demonstrates how much the sound 
of a solo instrument can be improved 
by totally suppressing background 
noise—Emil Gilels playing Beetho- 
ven's piano sonatas Op. 53 and 101. 

Other notable recordings in this 
first batch of Dolby reels from Am- 
pex: London's Mahler Symphony 
No. 6, with the Chicago Symphony 
conducted by Georg Solti—electrify- 
ing in engineering and performance; 
DGG's equally stunning Three 
Places in New England by Ives and 
Sun-Treader by Ruggles, with the 
Boston Symphony conducted by Mi 
chael Tilson Thomas. 


The only low-priced chain saw 
with high-priced features 


REMINGTON 
Mighty Mite 
Bantam aan saw 


B 6% lb., 2.1 
cu. in engine 
delivers top 
power at the 
lightest weight. 


B Automatic trigger 


faster cutting... 
longer ch 


Ш Low-tone muffler 
minimizes noise 


Wait no more. Here's the chain saw that prunes, warranty speaks for its durability. Dollar for 
trims, cuts through 20 inch logs and costs just dollar, pound for pound, the Mighty Mite Bantam 
$99.95. Packing a powerful 2.1 cu. in engine is the value champion. See your dealer. See the 
into a perfectly balanced 67 Ibs., it’s easy to Bantam—and the entire line of quality built 
start, easy to handle. An exclusive 2 year Remington Chain Saws—today. 


DESa POWER PRODUCTS DIVISION 


INDUSTRIES INC. 25000 S. Western Ave., Park Forest, Ill. 60466 
IN CANADA: Desa Industries of Canada, Limited, Ontario 
Prices slightly higher in Canada 


LED ZEPPELIN 
Houses Of The Holy 


0208 
Mercury 
2LPs & 
2tapes 


ELTON JOHN 
Don't Shoot Me 
I'm Only The Piano Player 


LPs or Tapes 


Cartridge 
or Cassette 


See Why 4,000,000 Record and Tape Buyers 
Paid a Lifetime Membership Fee to Join 


Record Club of America when Other Clu 
Would Have Accepted Them FREE! 


Columbia 
Record Tape 


Capitol 
Record Tape | Record Tape 
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RECORD 
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YES! 
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Compare 
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CAN YOU 
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THREE DOG NIGHT 


STEELY DAN 
Can't Buy A Thrill 
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Alone Together 


ALGREEN 5629 
Vm Still In Love With You 


The Session 


FIFTH DIMENSION —— 7880 
Living Together, ao 


KRIS ТОРЕЛ К 5800 
Jesus Was A Capricorn. 


pe^ 


Talking Book 


MAHLER 8th 
Symphony Solti 


*0794 


5305 


MANDRILL 
Composite Truth 


0621 
| WATTSTAX 


| EDWARD BEAR 4698 


pon 


DAWN 7893 [| 
Tuneweaving o“ 


CURTIS MAYFIELD 5956 
Superfly солот 
( MOODY BLUES - 


Days Of 
Future Passed 


po 


| 5520 | 


| STEVIE WONDER. 6699 | 


The Moody Blues 
Seventh Sojourn 


BEST OF THE — 1023] 
JAMES GANG i 


5633 
m 


7 
MARVIN GAYE т. 
Trouble Man Soundtrack] 


LOST HORIZON 7901 
Soundtrack Loud 


ROY BUCHANAN 5349| 
Second Album ere 


FOUR TOPS 
Keeper Of The 


Caatle 
ISAAC HAYES 
Live At The 
Sahara Tahoe 


TEMPTATIONS 


All Directions 


HURRICANE 
SMITH 


GILBERT 
O'SULLIVAN 
Back To Front 


HOLST 
The Planets — 


GODSPELL 7915 
Movie Soundtrack +" 


SHA NA МА 
Golden Age 0! 


Rock And Roll 


|| JACKSON FIVE 6711 
П Skywriter 


7928 
OfA Simple Man вт, 


DON MCLEAN eir 


NO OBLIGATIONS. 


To Buy Anything Ever! 


ERIC CLAPTON 0901 
At His Best 


OHIO PLAYERS 6810 
le; — 


| ERIC CLAPTON 5352 | 


RASPBERRIES 4710 
Fresh 


CHUCK BERRY'S 0703 


[| GOLDEN DECADE 
Volume 2 


STEVE a EYDIE 9256 
Feelin’ 


THREE DOG NIGHT 
Seven Separate 


] JOHN MAYALL 0833 
| Down The Line itt 


LARRY CORYELL 3011 
ing 


VERDI 


402 Rigoletto — 


ARTHUR FIEDLER & 

THE BOSTON POPS 

Bacnarach-David Songbook 

KENNY ROGERS & 9290 

THE FIRST EDITION: eor mere 

Backroads 

GILBERT O'SULLIVAN 
Himself 

| THE BAND 

| Rock О! Ages 


5379 


5124) 


Ana 


| Birthday 


THE POWER OF 
JOE SIMON 


5594 
010! 


p 


5366 


| 


*4723 


‘Unites artiste 4116 
LAST TANGO IN PARIS 


Soundtrack 


THE OSMONDS 9127 
Crary Morse» wow 


Lii 


JIM CROCE 
Life & Times 


mn 

LOS ANGELES 

Songs Of The Auvergne 4 
SMOKEY ROBINSON & 0717 

Ш THE MIRACLES jep 
1957-1972 


DAVID BOWIE 
Images 


2610 


| B.J. THOMAS 
Country 


0915 
HEAVY CREAM м. 


CHUCK BERRY f 
The London і! 
Sessions | 


‘STH DIMENSION 
Greatest Hits On Earth 


7829 


GRAND FUNK 
|| RAILROAD 
Phoenix 


| STEPPENWOLF 


PIPPIN 
Original Cast 


MAMAS & PAPAS 06 
20 Golden Hits о Us x 


16 Greatest Hits 
7074 
STEREO TEST RECORD 


THE SYLVERS 


ff ROD STEWART 
Never A Dull 
Moment 


2158 


UUNIZEITI 
f Lucino: Lammermoor 


*0876 | 
Sutherland 


TO DER RING DES 
NIBELUNGEN Solti 
MAN OF LA 
MANCHA 
Original Soundtrack 


STEVE MILLER 0113 
1 BAND Anthology Hc 


4020 


JOAN BAEZ 
Ballad Book 


GREAT WALTZ 
Original Soundtrack 
mouve 9308 
PARTRIDGE FAMI! 


© 1973 Record Club of America # 130 


TONY BENNETT 9273 
Listen Easy ж 


RICHARD HARRIS 
‘His Greatest 


1221 | 
[Performances 1 
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New Masters 
* These Selections Only Not Available In Tape 


FIRST TIME EVER...GREATEST 
RECORD & TAPE OFFER IN HISTORY 


Yes, now you can PICK AS MANY AS YOU WANT! 5... 10.. .up to all 97 
STEREO LPs, 8-TRACK TAPE CARTRIDGES or CASSETTES shown here for 
JUST 99c EACH when you join Record Club of America. Act now and you 
get Lifetime Membership for HALF-PRICE (millions ha 19 $5.00) with 
absolutely NO OBLIGATION TO BUY ANYTHING EVER! do we make 
this unprecedented offer? Simply to introduce you to ind of SOLID 
SAVINGS Club members enjoy EVERYDAY on records and tapes of ALL 
LABELS. You can cash in on these same Giant Savings too— 
GUARANTEED DISCOUNTS UP TO 81% —the instant you join 


AT LAST A RECORD & ТАРЕ 0 inimum of 5 selections —NO DUPLI- 
CLUB WITH NO "OBLIGATIONS" CATES). Just mail coupon with check or 
- ONLY BENEFITS order for HALF-PRICE $2.50 Life- 
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Science 
Newsfront 


Last-minute news and notes to keep 
you up to date 


By ARTHUR FISHER 


Going, going, gone— mystery of the "December Giant’ 


No, stars didn't fall on Alabama, though this certainly looks like a crater 
of some kind. It's actually a sinkhole, perhaps the largest in the country (425 
feet long and 150 feet deep). It was born on December 2, 1972 (thus the 
name, "December Giant"), to the roar of plummeting boulders and the snap- 
ping of tree trunks, in Shelby County. Ala, an area that has been scarred 
with increasing numbers of the pits in recent years. Sinkholes usually occur 
where the ground is underlaid by limestone caverns. John G. Newton, a hy- 
drologist with the U.S. Geological Survey, believes that the plague of holes in 
Alabama may be caused by man's lowering of the water table, inducing the 


collapse of limestone domes. 


Cable TV via space 


Pending approval by the Federal 
Communications Commission, Tele- 
PrompTer Corporation will use sig- 
nals from Anik-I, the Canadian 
domestic satellite [“Communications 
Satellites,” June PS] to test an ex- 
perimental mobile Earth station that 
could be used as the link in a space- 
satellite/cable-TV network. 

The receive-only station, shown 
here as a model, will be completely 
contained on a single tractor-trailer 
unit. The trailer will carry a de- 
mountable 25-foot-diameter receiv- 
ing antenna and the necessary elec- 
tronic equipment, together with 
heating and air-conditioning equip- 
ment, and will cost about $100,000. 

If current plans hold, the mobile 
unit will first be used by the Na- 
tional Cable Television Association 
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for an industry demonstration of 
satellite capabilities. Then it will 
tour the United States for 12-18 
months for engineering tests at vari- 
ous locales. The aim of TelePromp- 
Ter, the country's largest cable-sys- 


tem operator with about 750,000 
subscribers, is to make early use of 
a U. S. domestic communications 
satellite now scheduled for launch 
in 1974. 


Watch those prints! 


Felons have even more to fear 
{тот left-behind fingerprints now 
that the FBI is studying FINDER 
—a computerized fingerprint read- 
ing and identification system, de- 
veloped by Calspan Corporation 
(formerly the famous Cornell Aero- 
nautical Laboratory). 

The prototype under evaluation 
by the FBI can "read" a finger- 
print in half a second, processing 
the more than 500,000 resolution 
elements for each print that make 


it unique, such as where ridge lines | 


—typically 0.008 inch wide—either 
end or split їп Y-shaped branches. 
That rate makes FINDER the 
fastest digital image processor 
around. In the photo below, a Cal- 
span researcher is comparing a test 
print, which appears enlarged on 


the screen, with the computer's an- 
alysis. 

Calspan engineers foresee the ap- 
plication of FINDER's technology 
to other security uses, with a saving 
of billions of dollars now lost to 
forgers and thieves. The automated 
image-processing system could, for 
example, be used to verify signa- 
tures on checks and credit cards. 
It could also be developed into a 
kind of unmanned guard post, 
a personal-identification terminal, 
where a person could simply insert 
his finger into a small device that 
would “read” his print and match 
it against a set of authorized prints 
stored in its memory. 


Bloodcell “factory” 


A team of scientists at the Medi- 
cal Research Center of the AEC's 
Brookhaven National Laboratory 
has achieved a significant first: Us- 
ing a tiny diffusion chamber, it has 

Continued 
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duplicated the living system of hu- 
man blood-cell reproduction outside 
the human body. 

The chamber, seen in the picture 
below, is a sandwich containing a 
plastic ring with a filter paper on 
each side. The filters pass fluids 
but not cells. Stem, or parent, cells 
from human bone marrow (where 
blood cells originate) аге first 
placed in the hollow cavity of the 
ring. Then the whole chamber is 


transplanted into the abdomen of a 
mouse, where it floats in a rich 
bath of nutrients. 

The result is the reproduction of 
normal human blood cells, inside 
a living laboratory that can be ma- 
nipulated in ways no human sub- 
jects could. The research could yield 
better understanding—and perhaps 
cures—of some blood diseases. 


Earthquake prediction 


"There's earthshaking news in the 
air. American scientists have claimed 
they аге developing a reliable 
method of predicting not only the 
time and place of many earth- 
quakes, but also their severity. And 
soon after that announcement, Rus- 
sian scientists said they have actu- 
ally predicted three mild quakes. 

Dr. James Whitcomb of Caltech 
reported to the American Geophysi- 
cal Union that the technique that 
he and his colleagues are develop- 
ing depends on the measurement of 
changes in the compressibility of 
underground rock before a quake. 

The more severe an impending 
quake, the earlier these changes be- 
come apparent, so that it might be 
possible to anticipate a small quake 
a few days in advance, whereas a 
really big one, like the San Fernando 
shock that tipped 6.4 on the Rich- 
ter scale, might give warning some 
314 years before it rumbled by. 

Meanwhile, I. L. Nersevov, of 
Moscow's Institute of Earth Physics, 
said that Russian scientists had been 
successful in predicting three mild 
quakes two weeks in advance. 

He said they were able to specify 
when and where the quakes would 
occur—but not how big they might 
be—on the basis of clues different 
from those the Americans are pur- 


suing. One quake was tipped off b; 
changes in electrical conductivity i 
rocks, the other two by an increa: 
in the amount of radon, a radio 
active gas, in well water. 


Heat into electricity 


А new kind of thermoelectric gen- 
erator is being built by scientist 
at Ford Motor Co. Derived fro 
Ford's research on a sodium sulfw 
battery, the new device relies on ai 
external heat source and conver 
heat energy directly into electricity, 
without moving parts. Previous ex 
perimental direct thermoelectric gen: 
erators proved impractical. But 
Ford researchers believe their ne 
concept may allow the use of large} 
scale devices for supplying energy. 

The generator works like this: 
Sodium is heated externally. The 
hot liquid sodium releases electrons, 
and passes, in ionized form, through 
a special, electrically conductive ce- 
ramic material called beta-alumina, 
Released electrons circulate through] 
an electrical circuit to do work, 
then recombine with the sodium iong 
that have passed through the beta: 
alumina. The sodium is then con: 
densed, reheated, and recirculat 
to the hot liquid-sodium side o! 
the generator. The sodium mov 
through the various stages becaus 
of pressure differentials. 

Dr. Terry Cole of Ford thin! 
one possible use is powering remot 
weather stations using radio trans 
mitters, but also foresees the gen: 
erator's use in homes, industry, an 
campers. One intriguing suggestio) 
is to use the liquid sodium tha! 
is circulated as a cooling agent ii 
some nuclear reactors. By the e 
of the year, Ford expects to have 
less-than-10-lb., 10-watt generator. 


Ring around the rings? 


Surprises from Saturn: 

First, two Jet Propulsion Labora- 
tory radar astronomers succeede 
in probing the planet with radar. 
The result, according to Dr. Rich: 
ard M. Goldstein and George A. 
Morris Jr.: "We received тис) 
stronger bounceback signals than w 
expected . . . the rings can not b 
made up of tiny ice crystals, dust, 
or gas. Our echoes indicate rough 
jagged surfaces with solid materia 
one meter in diameter or larger. 
Possibly much larger . . . 
considered an extreme hazard t 
any spacecraft sent into or nea 
the rings." 

Next, two Cornell University elec-| 
trical engineers, Thomas R. McDon-] 
ough and Neil M. Brice, predict 
that spacecraft will find Saturn an: 
its visible rings surrounded by 
giant, invisible ring shaped like 
squashed doughnut and made of hy- 
drogen atoms. Source: the leakin, 
atmosphere of Titan, one of Sat- 
urn's 10 moons. 


$307a month 
isnt everything. 


It's just our starting salary. $307.20 before deductions, to be 

precise. And the nice thing about itis that you may not even have to 
7 spend it 

Because in todays Army, 

necessities like food, housing, 

clothing, medical and dental 

| care are all free. 

ob training is free, too. 

Training that could cost you a 

lot in civilian schools. 

Then, there's a chance to 
continue your education in the 
Army. And, when your enlist- 
| ment is over, there's 36 months 
D of financial assistance at the 
* college of your choice. 

And what other employer 
gives you 30 days paid vacation 
й im first year, every year? 

If you d like a job where 
money isn't everything, talk 
to your Army Representative, 
or call 800-243-6000, toll free. 
In Conn., |-800-882-6500. 


Today's Army 
wants to join you. 


“= Detroit Report 


Behind the scenes in the auto industry 
By JIM DUNNE / PS Detroit Editor 


Small-car revolution continues at American Motors 


Even today, they can't make enough Hornet Hatchbacks and Gremlin Xs 
to satisfy the demand. But American Motors is not yet through with its small- 
car revolution. It plans to bring out a super-sporty car in 1976, and keep it 
down to just about the same size as the Gremlin. This car will be the produc- 
tion version in the Amigo program started two years ago, with a rotary engine 
in mind. AMC now has a Wankel license, but the new model will initially 
have a conventional engine. The rotary may be added as an option after a year 
or two on the market. 'The car will be equipped with a plush interior, air con- 
ditioning, full instrumentation, vinyl roof, and radial-ply tires as standard. 
AMC market studies show more people will turn to small cars if they don't 
have to give up any of the big-car luxuries. 


Square headlights coming 


Headlights have remained largely 
unchanged for 35 years, but now 
auto stylists are itching to introduce 
new shapes. By law, the round head- 
light is standard on cars sold in the 
U.S. Sizes, candlepower, color, and 
shape are set by government stan- 
dards patterned after regulations 
agreed upon before WWII. 

But small round headlights aren't 
the most efficient. Bigger reflectors, 
more candlepower, and different lens 
shapes make for better illumination, 
say experts. Headlights are overdue 
for a big change, and the government 
now seems willing to listen to pro- 
posals. One, from GM's Guide Lamp 
Division, would put rectangular 
lenses over lamps of 1975-'76 cars. 
Westinghouse proposes a three-lamp 
system—an adaptation of the pres- 
ent quadra-headlight setup. It has 
an intermediate setting for condi- 
tions requiring light levels between 
high and low beam. 


Imperial back on top 


Chrysler will finally do exactly 
what has been rumored for a long 
time: bring the Imperial back into 
the regular Chrysler lineup as the 
top-of-the-line model. 

Wheelbase, front and rear track, 
and other dimensions оп '74 Imperi- 
als will be identical to less-expensive 
Chryslers. The Imperial will have 
special features setting it apart from 
the rest of the line: four-wheel disk 
brakes (the first U.S. passenger se- 
dan so equipped) and radial tires 
(standard for the first time on a 
Chrysler product). 


Luxury cars without seatbelts 


That’s the way GM's air-bag pro- 
gram is working out. GM will build 
100,000 cars with the controversial 
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air-bag system in 1974, about half 
Cadillacs, the rest Olds 98s and 
Buick 225s. That means only lux- 
ury-car buyers will have air bags. 
Other 1974 buyers will have to put 
up with the ignition-interlock seat- 
belt system. When air bags are in- 
stalled—as an extra-cost option— 
safety belts are not required for 
front-seat occupants. Padded car in- 
teriors, coupled with air-bag action— 
inflation in 12-mph or faster crashes 
—provide all the protection occu- 
pants need. That means luxury-car 
buyers need not pause to buckle up. 


The meter inches in 


General Motors now has a formal 
program converting its products to 
the metric system, while Ford moves 
in the same direction on a different 
route. GM will immediately convert 
all new developments to the metric 
system. This includes items now in 
the development stage, such as Chev- 
rolet’s rotary engine. Service parts 
will not be changed until the pro- 
gram is completed—you can still 
buy replacement and maintenance 
items with nonmetric measurements. 
GM suppliers must also build newly 
designed parts to metric specs. 

Ford, meanwhile, is preparing 
Mustangs with engines built to met- 
ric dimensions. Both the V6 import- 
ed from Germany and the 2300cc 
four-cylinder to be built in the U.S. 
employ metric measurements. Com- 
plete changeover? At least a decade. 


Beat the fuel crisis 


One way to sidestep gasoline short- 
ages and rising costs is to increase 
your car's fuel economy. The spread 
between cars is enormous—as low as 
eight mpg on some luxury sedans 
to as high as 32 mpg on smaller, 
less-powerful vehicles. 

Folks at Shell Oil's Wood River 


(Ш.) plant may be on the right 
track. They make a science of fuel 
economy, and get incredible mile- 
age from every drop of gasoline. 
Their annual mileage contest last 
year produced a high of almost 300 
mpg in the winning Opel. A 250-mpg 
Fiat made second place. 

Special driving techniques used by 
these experts include accelerating 
and shutting off the motor repeated- 
ly, inflating bald tires to high pres- 
sures, and free-wheeling. Not all the 
cars are tricked up. Standard sedans, 
driven at normal speeds over hilly, 
twisting public roads recorded 34 to 
44 mpg. Nothing you can't copy 
here. Highly tuned engines and skill- 
ful driving are the rules contestants 
follow. à 


Cougar changing its spots 


Two changes are planned for Mer- 
cury's Cougar line. The '74 Cougar 
will become a Montego-line model, 
a change dictated by the Mustang's 
switch to a new body. Since Mustang 
and Cougar are built on the same 
body, Cougar was forced to some 
kind of change for 1974. L-M officials 
decided to make it bigger, not follow 
Mustang to a smaller size. 

In late "75, Cougar will become 
a unique model in the company's 
lineup when Ford changes the Mav- 
erick's body shape. At that time 
Cougar will get a stretched version 
of the Maverick’s basic body. The 
Cougar will have sheet metal and 
trim to set it apart as a personal 
luxury car, something like Pontiac's 
Grand Prix. 


Government spurs innovation 


Would recent progress in bumper 
design have occurred without the 
five-mph standards forcing changes? 
New plastic front ends—like those 
on the Grand Am and Laguna—cer- 
tainly wouldn't be necessary except 
for that government prodding. 

Now Camaro and Vega are switch- 
ing to aluminum bumpers for '74, a 
first for U.S.-built cars. The future 
holds more of the same, according to 
GM designers. Aluminum's light 
weight plus its extrudability, make 
it ideal for today's smaller cars. 


High-performance six 


Ford is apparently taking a big 
chance by making the V6 its top 
power plant in the '74 Mustang. 
Most performance-car buyers look 
for a V8 under the hood, and will 
wonder about the power the V6 will 
deliver. 

Ford's decision appears to be 
sound, however. The 2800cc engine 
is similar to but bigger than the 
one used in Capris. Acceleration 
times for that model are very re- 
spectable: zero-to-60 mph under 10 
seconds. While the car won't be an 
all-out muscle performer, it will 
have the power most sports-car buy- 
ers expect in a small car. Hs 


Can you spot 
the Camel Filters smoker? 


leynolds Tobacco Company, Winston-Salem, М. C. 


| Here at the Speedway 3. Hardly. He's Reggie J. Van Phynque II. Gimmick: filthy rich. Wears 
everybody has a gimmick... cashmere toupee. Smokes double-vented cigarette. 4. Right. He 
almost everybody. likes his racing without far-out fads or gimmicks. Wants his t 
Try picking the one who cigarette that way, too. Camel Filters. Honest, no-nonsense. Fine | 
TINCT] doesn't go along. tobacco. Easy and good tasting. 5. Bubbles Fickfern, racing 1 i 
| 1. Nope. He's “Third Turn" Abanian. Has been in 263 races. groupie. Gimmick: 18 stopwatches . .. with Mickey Mouse Е 
Gimmick: always loses control on third turn where Bubbles hands. Smokes Fellinis. 6. Fellini. Gimmick: never sees a race; MES 
Fickfern stands (see #5 below). He doesn't smoke. His car does. too busy following other sports events on EE " 
2. No. Second-Hand Sam Slick, used car dealer. Gimmick: buys portable TV and radio. 


what's left of Abanian's cars. Smokes “pre-owned” cigars. 


Camel Filters. CAMEL 
They're not for 


(but they сома be for you). 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


20 mg. "tar; 1.3 mg. nicotine av. per cigarette, ЕТС Report FEB.73. 


The View 
Down the Road 


.. news and comments on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


What really happened to the '75 emission standards 


Last April 11, the Environmental Protection Agency granted auto makers a 
12-month extension on the "75 standards. The problem is that the battle over 
the "75 standards was just a prelude to the battle over the '76 standards. And 
the '76 standards still stand—for '76. So, instead of a one-year's delay, the 
auto industry is faced with the same low low limits at the same timetable 
("76 = '76). But instead of the original "75 standards, the EPA is imposing an- 
other and easier set of interim rules (one for California, another for the rest 
of the country). The EPA gave the industry all the leeway it could. But the 
"I6 standards are part of the Clean Air Act (Muskie Bill) of 1970, and to 
change them calls for an act of Congress. 


More moderate standards coming 


The hydrocarbon (HC) and car- 
bon monoxide (CO) limits are the 
same for '76 as in the now-aban- 
doned "75 standards. The big differ- 
ence lies in the oxides of nitrogen 
(NO,) limit: from 3.0 grams per mile 
in "76 to 0.4 g/mi. in '76. The Muskie 
Bill specified a 90-percent reduction 
(from '70 levels) in all emissions. 

The problem was, in 1970 nobody 
knew what NO, content their engines 
put out. So, you see, the 0.4 g/mi. 
in the law is nothing better than 
10 percent of X! 

The White House is not entirely 
happy about the limits of the Clean 
Air Act, and chances look good for 
a revised bill to get congressional 
approval. The point of this is that 
cutting auto NO, to 0.4 g/mi. won't 
produce anything like correspond- 
ing improvement in air quality—and 
that's what the standards are all 
about. 

No doubt it will take time for new 
standards to be voted on. But let's 
look at what can be proposed in 
terms of what's available: 

€ Conventional piston engines, no 
catalytic converters: Just scrape un- 
der "73 limits (3.4 g/mi. HC, 39 g/mi. 
CO, 3 g/mi. NO,). 

€ Conventional piston engines with 
catalytic converters: Can meet '76 
standards оп  low-mileage basis. 
(Clean Air Act calls for 50,000 miles 
no-maintenance life.) 

@ Diesel engines without supple- 
mentary emission equipment: Meet 
"76 limits on HC and CO but not 
NO,. Incompatible with catalytic 
converters because of soot in ex- 
haust, which coats the catalyst and 
renders it ineffective). 

€ Wankel engines with thermal re- 
actors: Meet original "75 standards 
and show promise of meeting '76 lim- 
its without catalytic converters. 
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€ Stratified charge, such as the 
Honda CVCC [PS, Apr.]: Okay for 
"75 but doubtful for '76. 

€ Stratified charge, such as Ford's 
PROCO [PS, July '69]: No con- 
clusive test results as yet. 


GM's new passenger-car diesel 


If reason will prevail, the revised 
"76 standards will probably be set 
so as to allow all but the first of the 
above engine types. 

The drawing below shows GM's 
new passenger-car diesel engine—a 
modern, SOHC four-cylinder unit 
built by Opel in Germany and now 
an option on the Rekord II series. 

With 2.1 liters (128.1 cu. in.) dis- 
placement, it develops 60 horsepower 
at the ‘remarkable speed of 4400 
rpm. Maximum torque is 87 pound- 
feet at 2500 rpm, and the torque 
curve is almost flat from 1000 to 
4000 rpm. 

Fitted with a turbocharger and 
installed in an Opel GT chassis with 
a special streamlined body, this en- 
gine gave sparkling performance 


Lucas tackles diesel emissions 


with complete reliability. It did the 
flying kilometer at 122.72 mph; the 
flying mile at 121.666 mph. It cov- 
ered 5000 miles in 42 hrs. 3 min. 
55.4 sec., averaging 118.86 mph. 

The turbocharger raised power 
output to 95 hp and won't be avail- 
able commercially, but it shows what 
a little diesel can do. Of course, GM 
is a long way from putting diesels 
into Impalas, even if they are ready 
to deliver diesel-powered Opels. 

How would a big Chevy run with 
a four-cylinder diesel? About 20 
years ago a taxi fleet in Belgium 
converted all their Chevrolets to die- 
sel, using four-cylinder Perkins en- 
gines, with considerable loss of per- 
formance but an even greater gain 
in fuel economy. The Chevy is big- 
ger and heavier today, but the Nova 
would make a fine diesel conversion. 


Lucas is an English company that 
makes, through its CAV division, 
more diesel fuel-injection systems 


—— 
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EFFECT OF WATER INJECTION on NO and SMOK 
Dil. engine, 2000 rev/min 
than any other company in the 
world. CAV says direct-injection die- 
sels emit about 8.1 g/mi. of NO,. The 
Opel, precombustion-chamber type, 
probably emits 7.5 g/mi. NO,. 

Lucas has looked at a number of 
ways to combat nitrous oxides in 
diesel exhaust, including exhaust- 
gas recirculation, turbocharging and 
intercooling, and—here it comes— 
water injection. 

Water injection experiments show 
that NO, content goes down as the 
proportion of water to fuel goes up. 
With a 50/50 water/diesel fuel mix- 
ture, NO, emissions are 80 percent 
lower than without water injection. 

That would indicate that direct- 
injection diesels could be brought 
down to 1.62 g/mi. and prechamber | 
diesels to 1.5 g/mi. Mind you, this is 
still in the laboratory stage, but it’s 
an exciting prospect. And Lucas is 
continuing to work on it. 

An equally exciting prospect of the 
water-injected diesel is that power 
loss is hardly perceptible, even with 
a 50/50 mixture. There’s a chance 
that water injection can double the 
diesel's fuel mileage—already 50-70 
percent better than the gasoline en- 
gine’s. Maybe this will be an impor- 
tant way of coping with the fuel 
shortage. йз) 
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CONSTANT FREQUENCY OUTPUT 


Oscillator feeds resonant circuit— 
exciter-head inductance plus capacitor— 
to write pole positions. Feedback to regu- 
lator controls level of write energy. 


Packaged 400-Hz, 1-kv converter is 
driven from 60-Hz line and holds output 


Secret of frequency control at varying rotor! 
“writer” coil (left) which imprints needed | 
pole position on continuous magnetizable band in 
housing. Power consumption for rewrite operation is 
small since pole position changes are small. Circuit 
board (above) provides write pulses at specific in- 
tervals. Crystal-based oscillator frequency is divided | 


speeds is ^ 


to desired operating frequency. 


New Alternator Delivers 
60-Cycle Power at Any Speed 


Special magnetic head 
“writes in” pole positions 
to compensate for speed 


By E. F. LINDSLEY 
PS Midwest Editor 


Й 


[| recently watched a Wankel en- ^ 
gine driving a generator about the 
size you might use for home emer- 
gency power. The frequency was 60 
cycles; just right for feeding your 
refrigerator or electric drill. 


frequency to plus or minus 0.001 percent. 
Line spikes and transients are eliminated. 


Novel? Amazing? Not unless you| 
realized that engine and generator 
rotor speed were intentionally varied 
from 2500 to 4500 rpm while the 
60-cycle output, magically, stayed 
right on the money. 

If you've ever worked with gen- 
erators, this machine appears to! 
violate everything you've learned 
about magnetic poles, flux, and 
cycles per second. Here was some- 
thing new and startling—a generator 
that virtually ignored rotor speed. 

Think back to your high school 
physics. You probably recall wrap-: 
ping a coil of wire around a bolt 
and hooking the wire ends to a volt/ 
ammeter. You discovered that mov- 
ing a magnet near the coil made the 
meter needle swing, proving that a 
moving magnetic field induced cur- 
rent flow in a nearby wire. 

Coils and speed. How fast the 
needle swung depended on how fast 
you moved the magnet. Technically, 
the number of needle swings in one 
second was called frequency. In mod- 
ern generators, the right number of 
coils and the right speed of the mag- 
netized rotor give us common alter- 
nating power frequencies of 60, 50, 
sometimes 400 swings or cycles per 
second. (Today we say Hertz or Hz 
for cycles per second, but it’s the 
same thing.) 

The big problem has always been 
keeping the prime mover—turbine, 
waterwheel, diesel or gas engine— 
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at the fabulous 
Scorpion Too 


Have you heard about sport flying? 


Did you know that you can participate 

in your own personal helicopter. 

The Scorpion Too is RotorWay's answer to backyard flight. 

Remember, the Scorpion is a true vertical take-off helicopter. 
It takes off straight up. 


Send $5 now 

tor graphically illustrated 

color package containing: 

* Fundamentals of rotorcraft flight 

* Illustrated flight maneuvers 

* How you learn to fly 

* Scorpion development history 

* Helicopter design theory 

* Engineering definitions 

* Power plant considerations 

* Price information 

* Performance specifications 

* Unique features of the Scorpion Too 
* Three-view dimensioned drawing 

* Electrical and other options 

* Exploded view of sub-assemblies 

* Description of major component areas 
* Information on how to proceed 


...and much more 


Using a 140 h.p. engine, it cruises at 75 m.p.h. and can carry 
over 400 Ibs. The most exciting news about the twin-seat Scor- 
pion is its low cost, but then it's about time a helicopter became 
a recreational vehicle. 


Ж Enclose this coupon with your $5 and you will 


receive free, along with your package, a 25”х38” 
full color reproduction of this beautiful scaled 
cutaway drawing (as shown above). Rotorway 
commissioned Dick Aleith, one of the West's 
leading illustrators, to create this work of art. 
It's truly a collector's item. 
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Stable 60-Hz output comes from Pre- 
cise Power 10-kw generator (center) even 


turning at exactly the right speed 
to hold this frequency. If you're 
formula minded, recall that: 

Freq. (Hz) = No. of poles X rpm 

PU 1 

'The constant-frequency rotating 
generators I saw, made by Precise 
Power Corp. (Box 1905, Bradenton, 
Fla.), beat the formula. Rotating 
speed changed, but frequency re- 
mained constant. 

How it works. Unlike standard 
generators with a fixed number of 
poles, this new device has a unique 
outer housing, called the rotor, with 
а continuous layer of magnetizable 
material lining the bore. The stator 
has a special coil or exciter head that 
continuously “writes” the proper 
pole disposition on the magnetic ma- 
terial. 

This writing process is controlled 
by a precision oscillator and ampli- 
fier. The exciter-head coil is the in- 
ductance part of a tuned inductance/ 
capacitance resonant circuit. Let the 
stator speed vary, and the imprinted 
pole spacing varies to compensate. 

According to John Roesel, presi- 
dent of Precise Power, "The stator 
coils see the same number of poles 
per second—despite speed varia- 
tion." Power used for this rewrite is 
small because most such changes in 
pole position are partial. Normally, 
this pole-writing power takes about 
50 watts for a one kilowatt output. 
Overall efficiency is about 65 per- 
cent, better at higher outputs. 

I wondered about voltage regula- 
tion with all these startling activities 
going on. It turned out to be very 
good. By sampling the output and 
using the feedback to regulate the 
amplitude of the pole-writing power, 
voltage generally holds within 1.5-3 
percent depending on type of unit. 
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though Wankel engine (right) varies from 
2500 to 4500 rpm. Voltage held at 120V. 


Frequency precision can be built 
in to suit your needs. A crystal-con- 
trolled, solid-state circuit can be set 
up to hold frequency within 0.0001 
percent, tighter than most finicky 
applications would require. For most 
jobs, one percent is fine. 

One generator I saw was able to 
hold plus or minus 0.01 percent even 
when driven by a one-lung lawn- 
mower engine. Another, driven by 
simple induction on a 60-Hz power 
line was putting out 400 Hz, plus or 
minus 0.001 percent. Surprisingly, 
even a momentary interruption in 
line power did not shake the 400-Hz 
output. 

Still another demonstration model 
was able to coast along several sec- 
onds on flywheel energy when the 
line power was cut. It then picked 
up on a separate air-motor drive 
without a flicker on a sensitive, 
digital-readout frequency counter. 

Admittedly, the big power com- 
panies have been keeping their huge 
steam-turbine and hydro plants 
sharply tuned to 60 Hz for years. 
Without reasonably good frequency 
control they'd have a dreadful time 
switching feed systems, synchronous 
motors would go crazy, and millions 
of electrical devices. would be in 
trouble. 

Frequency problems. But now a 
whole new world of frequency prob- 
lems has arisen. 

© New power  sources—solar, 
wind, small steam expanders—that 
can't be precisely governed will take 
up part of the energy shortage, espe- 
cially in remote and developing 
areas. 

* Some computers, medical ap- 
paratus, and other critical circuits 
cannot tolerate even momentarv in- 
terruptions or frequency excursions. 


ө Changeovers from 50-Hz to 60- 
Hz power now going on, in Mexico 
for example, leave both householders 
and factory managers in a quandary 
on how to use older 50-Hz equip- 
ment with 60-Hz power. 

€ Small emergency or off-line 
power plants can't (practically) be 
governed accurately enough to hold 
frequency closer than five percent. 
For intensive-care hospital equip- 
ment or air-navigational facilities 
this can be hazardous. 

Surprisingly, the first customer for 
Precise Power's generator is a major 
power company. They need precise 
power, free of peaks and transients, 
to supply their computers and mon- 
itoring gear. Moreover, they need no- 
break or non-interruptible power. 

Standby power. A no-break sys- 
tem uses line power to run a motor 
that, in turn, drives a generator. At 
the opposite end of the generator a 
diesel or gas engine stands ready to 
start up and keep the generator turn- 
ing if the main line goes dead. 

It's the time lag between motor 
drive and engine drive that kills com- 
puters and their kin. Most no-break 
rigs use a flywheel to keep the gen- 
erator turning until the engine can 
start and clutch in. Even so, the fly- 
wheel energy starts to decay and fre- 
quency drops during the transition. 

With Roesel's generator, however, 
frequency stays steady regardless of 
flywheel slowdown. A computer, or 
any other frequency-sensitive load, 
isn't affected by the slowdown. Or, 
if power interruptions of only lim- 
ited duration are your problem, Roe- 
sel can plant a combination hy- 
draulic/pump/motor between the in- 
put motor and the generator. 

Hydraulic motor. The hydraulic 
pump stores up pressure in a res- 
ervoir; when a break occurs, hy- 
draulic fluid flows backward through 
the pump—now a hydraulic motor— 
to drive the generator. Meanwhile, 
the frequency remains constant. 

If you want to harness winds, 
small steam or Freon expanders, or 
solar-heat sources, you've got worse 
speed-control problems. Even small 
diesel, gas, and gasoline engines use 
windvane, or, at best, crude flyball 
governors. Hanging a precise hydrau- 
lic or electric governor on any of 
these is expensive and impractical. 

But the demand for controlled-fre- 
quency power nevertheless exists and 
is growing everywhere—from jungle 
hospitals to remote communications 
centers to the basement of your own 
city firehouse. John Roesel's Precise 
Power generators are the first we've 
seen that can do the job at modest 
cost. If it's electrical treason, we bet 
a lot of people will make the most 
of it. uu 
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Plastic 
That 
Won't 


| Sto-Downs fit behind gathered 
ear plastic, and clamp tightens around 
stud leaving %4” tie-down holes. 


At a builder’s convention recently, I took on one ex- 
hibitor’s challenge: Tear up a sample of his new poly- 
ethylene sheeting called Tu-Tuf. Though the sample 
was only four-mils thick, I couldn’t rip it. The stuff 
stretched, but wouldn’t tear. Then I tried tearing his 
2Y5-mil poly. Still no luck. The reason, I learned, was 
that this new sheeting is cross-laminated, like plywood, 
for strength. In whatever direction you try to rip it, 
you’re working against the grain. This makes the poly 
hang in when the going gets rough. It resists tearing 


Its Laredo's cigarette-making 
machine. Makes 20 great-tasting 


and flapping in the breeze, or all-too-soon disintegration cigarettes at less than 20¢ a pack”, 

into flakes, like some cheap polys I've known. a big difference compared to factory- 
Tu-Tuf certainly looked great for things like swim- made cigarettes. You pocket the savings 

ming-pool covers, boat blankets, or protective tarpaulins that can soon take you on fishing trips, or 


for cars, motorcycles, and piles of lumber, so I got a buy some of life's other little pleasures .. . from 
roll of the four-mil thickness. I also picked up some of ® a new rod 'n reel to you-name-it. Freshness, 
the same firm’s reusable plastic grommets. Called Sto- flavor and big savings! Get them all for just a 
Downs, these let you fasten tie-down cords to the plas- few easy minutes every day. Land a Laredo 
tic sheeting without cutting holes in it. Filter Blend Kit What tch! 

With my daughter’s help, I needed only 20 minutes E SG ae cee 
to cut and install a cover for our 32-by-16-foot family 
swimming pool, including grommets, tie-downs, and all. 


The cost was half what a regular pool cover of that size 
goes for. According to tests performed for the manu- 
facturer, Tu-Tuf should withstand the equivalent of a 
year’s weathering in the tropics and suffer less than a 


one-percent loss in tensile strength. If my homemade 
cover lasts a year, I'll be happy; two years, and ГЇЇ FILTeR RAN 
be delighted. That’s par for any low-cost cover. 

Tu-Tuf 2 (2%-mil) comes in white. Tu-Tuf 4 (four- 
mil) comes in white, black, and combination white- 
black (possible with cross-lamination) . Tensile strength 
is said to be 20 pounds per inch of width for the 214- 
mil, 32 pounds for the four-mil. Prices run from five to 
Seven cents a square foot from Sto-Cote Products, Inc., "їп most areas of the country —based on manufacturer's suggested retail price. 
2139 Wayne Ave., Chicago 60614. —Richard Day © BROWN а WILLIAMSON TOBACCO CORP. 
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Recreation 
Roundup 


. ..on the go with PS—on and off the road 
By HERBERT SHULDINER 


“Idea” car turns a station wagon into a recreational vehicle 


Toyota recently unveiled this jazzy-looking station wagon at the New York 
auto show. The station wagon (bottom photo) opens into a roomy camper 
(top). Toyota calls this 186-inch-long car the RV-2. It seats four, and stores 
in any garage. But the clamshell canopy can be unfolded anytime you're 
parked, and there's enough room for the passengers to eat and sleep inside. 
Beds, table, and chairs store neatly inside when not in use. 

Unfortunately, there are no definite plans to produce this unique RV, but 
it’s interesting to see auto manufacturers cooking up some attractive new ideas. 


RCs on the water 


OMC's new racing outboards never 
finished their first race. But the 
second time around—at the one-hour 
Galveston (Tex. Speed Classic re- 
cently—they came in one-two-three. 
(A fourth rotary-combustion engine 
flipped and didn't finish.) This spec- 
tacular performance proves the ro- 
taries a force to be reckoned with. 
Mercury apparently feels that way: 
They didn't even enter their racing 
team to compete with Johnson and 
Evinrude crews dominating the race. 

The performance data collected 
should hasten marketing of OMC's 
rotary engine. But the Outboard 
Marine Corp. indicates that's not 
due until 1975 at the earliest. 
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More Chevy competition: 4WDs 


Last month, Jim Dunne reported 
[Detroit Report] that there would be 
a new Bronco. Now we've learned 
that Dodge is also readying a Blazer- 
type 4WD. Both are due in time for 
the '74V5 season or "75 at the latest. 

The new off-road vehicles will be 
based on both companies' light pick- 
up trucks with four-wheel-drive 
components—identical to the route 
Chevrolet took to produce the Blazer. 


CG crackdown on small boats? 


The Coast Guard has announced 
a proposed amendment to the Fed- 
eral Boat Safety Act which could 
have a far-reaching effect on small- 


boat owners. It would allow CG 
officers to evaluate the design, sea- 
worthiness, and equipping of boats 
—as well as the competence of the 
crew—before trips. Then the officer 
could declare the boat or skipper 
unsuitable for the trip, and have the 
power to stop the boat if it leaves 
port. 

George Rounds of the National 
Assn. of Engine and Boat Manu- 
facturers, says the objectives are 
good, but says the proposed regula- 
tion “smacks of undue restriction on 
the personal freedom of the boat- 
man." 

The CG says it plans “infrequent 
implementation of the regulation." 


Groovy signs help bikers 


You may soon see a new sign on 
highways all over the country: 
GROOVED PAVEMENT. It's a 
warning specifically for motorcy- 
clists. 

The sign program began in re- 
sponse to protests from motorcy- 
clists who find that grooved pave- 
ment adversely affects bike handling. 
Highways have this grooving be- 
cause it's thought to cut down on 
auto accidents in the rain. But in- 
stead of improving traction for mo- 
torcycles, it actually makes footing 
more treacherous for them. 


Campgrounds offer motel rooms 


KOA, the nation's largest fran- 
chised campground system, has be- 
gun offering motel accommodations 
at six of its sites located along US 
66 and Interstate 40, in the south- 
west. Rooms will cost $8 to $16.50 
per night for four people. 

KOA says the motel units are de- 
signed to appeal to families who like 
to camp, but lack camping equip- 
ment—or those who are put off by 
the high prices charged by regular 
motels. 


Things to write for 


Want to save on campsite fees? 
"Free Campgrounds" lists hundreds 
of campgrounds where you can park 
without any cost, and others where 
the fees are about $1. It's available 
for $2 from Box 5206, Topeka, Kans. 
66605. 

"Guidelines to Safe and Carefree 
Camping" is a new pamphlet you 
can obtain free from Dodge dealers, 
or Box 970A, Detroit, Mich. 48231. 

А new kind of recreation map has 
been published specifically for RV 
owners. Six maps tell you every- 
thing you need to know about camp- 
ing in Florida, Texas, New York, 
Vermont, New Hampshire, and Cali- 
fornia. The maps warn where there 
are winding roads, windy and con- 
gested areas, steep grades—and give 
you alternate RV routes. They 
show picnic and rest areas, scenic 
tours, as well. Maps are $1.95 for 
each state, from Gousha Publica- 
tions, PO Box 6227, San Jose, Calif. 
95150. us 
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Coleman Coolers 
and Jugs. 


Sturdy. Cold hugging. The closest thing to having a refrigerator 
along in the great outdoors. That's how Coleman builds them. 
With polyurethane insulation in both coolers and jugs. Plus 
one-piece plastic liners that can't rust, corrode or stain. So 
your food and drinks always stay clean and fresh. 

Choose from Coleman's famous Snow-Lite* coolers with 
heavy-gauge steel covers, with baked enamel finish. Or 
Coleman's new Poly-Lite' line of tough, high density 
polyethylene coolers. Both look great. But more important, 
they really hold the cold . . . hour after hour, day after day. 
And there's a wide variety of styles. There are ten coolers in 
all, from the colossal 80-quart capacity to the easy-to-pack 
28-quart size. And a choice of four jugs that hold from 

1 to 3 gallons of your favorite beverage. 

Coleman doesn't believe in cutting corners. Our coolers and 
jugs prove it. 


Ask someone 
who has one. 


Greatest been in the great outdoors for lanterns, stoves, 
coolers. jugs. heaters, tents and sleeping bags. 


IF YOU БАН 
USE ANY OF THESE 
TOOL 


...you could build a whole new future... 


and build 
yourself 

a Bell & Howell 
solid state 
color TV while . «e» 
you're at it! aA 9 


If you're already handy with a set of 
tools, here's a way to pick up a pretty 
thorough knowledge of electronics: build 
yourself a solid state color TV as part 
of a complete learn-at-home program 
from Bell & Howell Schools. 

This important project gives you valu- 
able "hands on" experience with solid 
state circuitry—the kind of practical ex- 
perience you'll need to build a success- 
ful career. It's a vital part of your total 
electronics education. 

Once you've completed your program, 
you could be ready to build a new career 
—or start a business of your own—in 
home entertainment electronics. 


Fix stereo systems .. . FM-AM radios... 
phonographs ... tape recorders 

With your new skills, you can build and 
service stereo-hi-fi systems — including 
FM-AM radios ... phonographs . . . open 
reel tape recorders and cassette or car- 
tridge player/recorders. You could even 
build yourself a complete "home enter- 
tainment communications center"—com- 
plete with the new gadgetry of cartridge 
television when it comes out. The skills 
you build up by following this brand-new 
program are more than enough to service 
almost any type of home entertainment 
electronic device. 


A complete at-home learning program 

in home entertainment electronics 

Don't confuse this program with an ordi- 
nary hobby kit. It's much more than that. 
It's a complete at-home learning program 
prepared by skilled instructors at Bell & 
Howell Schools. 

It doesn't matter if you've never had 
any training in electronics before. No- 
body's going to start throwing “diodes” 
and "capacitors" at you right off. You 
start with the basics. You take it one step 
at a time. You walk before you run. And 
you'll be amazed at how quickly you 
Start to feel comfortable with things that 
seemed complicated at the beginning. 


Attend special "help sessions" 

if you like 

In case you should run into a sticly probs 
lem or two—one that you can't handle on 
your own—come in and see us. We've 
Scheduled help sessions every few Satur- 
days at the Bell & Howell Schools and in 
many other cities throughout the U.S. and 
Canada. Drop by. Meet an expert instruc- 
tor in person. Talk over any rough spots 
with him—and with other students. You'll 
enjoy the chance to “talk shop." 


Master the most up-to-date 

solid state circuitry 

Solid state is here to stay. Not just color 
TV but almost every type of electronic 
device will eventually move farther and 
farther in the direction of total solid state 
circuitry. Get to know the most advanced 
"trouble-shooting" techniques for these 
sophisticated circuits. You'll find an al- 
most irresistible demand for your skills. 


Why you should know electronics 
No matter where you look, the amazing 


technology of electronics is becoming a 
bigger and bigger part of the picture. 
More and more automotive parts and di- 
agnostic instruments are electronic. 
Many large manufacturing plants use 
sophisticated electronic systems—con- 
trolled by a few skilled electronics tech- 
nicians. The increasing use of two-way 
radio . . . the huge promise of cable 
television . . . the astonishing growth of 
electronic data processing all open doors 
to exciting new career opportunities for 
the man with thorough training in elec- 
tronics. In fact, the day may come when 
the man who does not have electronic 
Skills will be severely handicapped in 
many industries. 


Why you should get your 
Bell & Howell Schools 
Skilled instructors at Bell & Howell 
Schools — carefully selected for 

their knowledge, experience 

and teaching ability — plan 

each program with the utmost 

care and attention. Each year, 

they spend about $200,000.00 im- 
proving programs and materials 

and keeping them in step with new 
developments in electronics. 
Thousands of people have used 
their Bell & Howell Schools training 
as the foundation for new careers and 
businesses of their own in electronics. 
You build and keep the exclusive 

Bell & Howell Schools Electro-Lab* 
—a complete laboratory-in-the-home. 
To make sure you get practical 


ining from 


experience with instruments used 

daily by professionals, you build and keep. 
a Design Console, an Oscilloscope and a 
Transistorized Meter (see details at right). 
These are the three instruments you'll 
work with constantly—both during your 
program and thereafter. 


CONSIDER THESE ADVANTAGES: 


Help Sessions We've scheduled "help 
sessions" every few Saturdays at the 
Bell & Howell Schools and in many other 
cities throughout the U.S. and Canada. 
Top instructors give you expert guidance 
and you meet other students, too. 

Resident Study After you complete 
your program, you can transfer to any of 
the resident schools for more advanced 
study, if you wish. 

Lifetime National Placement Assist- 
ance When you complete your course, 
we help you locate a position in the field 
of Electronics that fits your background 
and interests. This unique service is 
available at any time after you graduate. 

Veterans’ Benefits We are approved 
by the state approval agency for Veter- 
ans' Benefits. Check the box for details. 

Student Financial Aid We are an eli- 
gible institution under the Federally In- 
sured Student Loan Program. Check the 
box for details. 


Detach postage-paid 
reply card and 

mail today for free 
information 


25-inch 
picture 
(measured 
diagonally) 


= Bell & Howell Solid State Color TV. 
Ultra-rectangular tube . . . 25-inch pic- 
ture measured diagonally . . . full 315 sq. 
inch viewing area. Solid state modular 
circuitry . . . 4 advanced IC's . . . 100 
transistors . . . 72 diodes . . . individual 
plug-in circuit boards. Special UHF/VHF 
tuning features . . . built-in self-service 
components. 


= Design Console Use this to rapidly 
"breadboard" circuits without soldering. 
Equipped with built-in power supply .. . 
test light... speaker .. . patented plug-in 
modular connectors. 


" Oscilloscope Portable 5-inch wide- 
band oscilloscope offers bright, sharp 
screen images . . . calibrated for peak-to- 
peak voltage and time measurements .. . 
3-way jacks for leads, plugs, wires. 


= Transistorized Meter Combines most 
desired features of vacuum-tube volt- 
meter and quality multimeter. Registers 
current, voltage and resistance measure- 
ments on a large, easily-read dial. Fea- 
tures sensitive, 4-inch, jewel-bearing 
d'Arsonval meter movement. 


For Free Information, Mail Card Today! 


If card has been removed, write: 


An Electronics Home Study Schoo! 
DEVRY INSTITUTE OF TECHNOLOGY 
eo ne 


BELL & HOWELL SCHOOLS 


4141 Belmont, Chicago, Illinois 60641 


348R 


PS Ratings-Test Report 
in a Nutshell 


The table below shows our ratings for 
10 performance or design areas in the 
four vehicles tested. The ratings are 
based strictly on test results and actual 
measurements. Personal bias or subjec- 
tive opinion play no part, as the ratings 
have a direct mathematical relationship 
to test data and specifications. Five 
points is excellent; 4, very good; 3, 
good; 2, fair; 1, poor; and O, very poor. 


Acceleration 
Brakes 
Handling 
Maneuverability 
Fuel economy 
Quietness 

Ride comfort 
Roominess 
Visibility 
Entry/exit 


= د س د‎ ә © 8N WO Blazer 


= 09 5 © © ь د‎ N N Bronco 
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International Scout descends into a gulch (above, left) as 
the Chevrolet K5 Blazer (lower left) climbs out of another. 
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CARTESTS 
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Ford Bronco (right, above) takes a leap, while the Jeep Wago- 
neer (lower right) makes its way out of a rutted forest path. 


With features like full-time 4-wheel drive, 
V8 engines and automatic transmission, 
power steering and brakes, these vehicles 
are as easy to drive as passenger cars 


The 4-Wheel-Drive 
Multipurpose Cars 
Are Better Than Ever 


By JAN P. NORBYE/PS Automotive Editor 


and JIM DUNNE / PS Detroit Editor 


You probably take it for granted 
that these vehicles have the off-road 
mobility that’s demonstrated in the 
pictures above. But did you know 
that these cars can also cruise at 70- 
80 mph on the highway, with ride 
comfort approaching passenger-car 


PHOTOS BY ORLANDO GUERRA 


standards? They would surprise you. 
Because they will do most of their 
mileage on highways, they need pas- 
senger-car handling and maneuver- 
ability. We put them through our 
regular test procedures. But we 
Continued 


Geta taste of what it's all арди 
It's all there in Viceroy. g 


NICEROX 
VICEROY 


Standardized handling test shows evasive ability 


Two lane changes in quick succession 
show a car's handling precision in a 
high-speed emergency maneuver. The 
car swerves left to avoid a barrier in 
right lane. Left lane is blocked 120 feet 


didn't stop there. We also tested 
them out in the terrain (though we 
have no standard test procedure for 
off-road capability, we'll report our 
observations on how they ran). 
Are they for you? Should you 
buy one of these cars? Look at what 
you get: 
* Go-anywhere capability 
new ease of driving. 
© Versatile body type, with easy 
wagon-to-van convertibility, and a 
high load-carrying capacity. 
* High-powered engines and trail- 
er-towing capability. 


with 


Driving as fast as possible on a 
snake course between pylons spaced 
at 48 feet is a severe test of the en- 
tire steering system. Any shortcomings 
in choice of steering ratio, power- 
steering reactivity, roll-steer phenome- 
na, turn diameter (maximum steering 
angle), and tire stability and sidebite, 
will show up as reduced speed. Cars 
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y test tells all about steering 


beyond right-lane barrier. Open lane- 
change gaps are 60 feet long, and lanes 
12 feet wide. Each run is timed, and each 
car makes several runs until its minimum 
time has been established. Scout was 
fastest, equaling the Pontiac Grand AM's 
60 mph [PS, May]. Scout and Bronco 
made this test with rear-wheel drive only 


—as recommended for highway driving. 
Jeep and Blazer have full-time four-wheel 
drive, but that's not why they were slow- 
er. Blazer tended to drift; Jeep lacked 
steering precision; Bronco lacked stabil- 
ity. Scout had firm understeer, minimal 
sway (roll), and a well-behaved rear axle. 
Photo is a montage of two runs. 


* Adaptability to snowplow use, 
and availability of power takeoff. 

е Full compatibility with turnpike- 
traffic needs. 

ө Truck-type ruggedness, quality, 
and reliability. 

On the other hand, you should be 
aware of what you don't get. 

For one thing, you don't get one of 
these rigs for peanuts. They are rela- 
tively high priced. And they're not 
cheap to run. Not one of them was 
able to get better than a 0 rating 
for fuel mileage. 

They don't conform to passenger- 


that can take this test at 26 mph or 
better have excellent maneuverability. 
Slower cars have reduced evasive abil- 
ity. Above, the Bronco on its fastest 
run (25.7 mph) shows severe roll and 
strong oversteer (lack of stability). It 
was hampered by uncommonly slow- 
geared power steering needing al- 
most six turns of the wheel from ex- 
treme right to extreme left. All four 
cars ran at speeds well above the 
norm for large passenger cars built in 
the United States. 


car safety standards, but to another 
set of standards developed for multi- 
purpose passenger vehicles. What's 
the difference? They don't have buz- 
zers, they don't have shoulder belts. 
They aren't required to have collap- 
sible steering columns (but they all 
do now). They aren't required to 
have steering locks (but the Bronco 
is the only one of the test cars not 
so equipped). 

As you get deeper into your exam- 
ination of the four-wheelers you find 
more and more differences. They 
differ greatly in size and weight, and 
they differ enormously in their drive- 
train options, And even the basic 
chassis specifications show some sur- 
prising differences. 

The Bronco, for instance, has coil- 
type front springs. The others use 
leaf springs. The Blazer is the only 
one with front disk brakes—the oth- 
ers have drums all around. 

The Wagoneer stands out for its 
all-steel body structure. The others 
have plastic roofs bolted on. The 
roof can be removed to convert the 
vehicle into a pickup, but it’s not an 
easy job, and few owners ever take 
the trouble. The Wagoneer offers 
four-door convenience. The others 
have two-door bodies, and access 
to the back seat is from the right side 
only on the Scout and Blazer. 

Chevrolet Blazer. This is the 
only vehicle of the four that shares 
its major body and chassis compo- 
nents with the regular pickup-truck 
line. The Blazer is really a variant 
of the C-10 Chevy which was rede- 
signed for 1973. This cuts costs. 

As a result of this design, the 
Blazer is the largest vehicle in the 
group. Size is no handicap on the 
highway, but it restricts off-road mo- 

Continued 


. Weran one of the toughest | 
rallies in Europe on passenger car tires. 


Sears Steel-Belted Radials took 
on the Rally of the Acropolis 1972. 
A rally so tough, that of the 98 cars 
that started, only 14 finished. But 
this Datsun finished near the top 
— running on Sears Steel-Belted 
Radials. Tires you can buy for 
your own car. 

It took three days of tortuous 
driving over the rutted twisting 
roads of Greece to run this rally. 
From Athens, through the rugged 
mountain passes of the Pelopon- 
nesus, and back again. Tires were 
changed in accordance with rally 
procedures. 


Two Steel belts 


What makes Sears Steel- 
Belted Radials so special? Two 
flexible steel belts for impact 
strength, wrap-around radial de- 
sign for road-hugging traction, 
over seven years of proven per- 
formance on all kinds of roads— 
all combine to make this possibly 
the toughest, best handling tire 
you've ever driven. 


Radial design 


Sears Steel-Belted Radial. 


Proven for toughness, traction and mileage on the tough roads of the world. 


It's the same tire that's been 
driven over 70,000 miles on 
American highways. Of course, 
like any tire, the mileage you get 
depends on how you drive. 

For more details and official 
FIA rally results pertaining to 
Sears tires write Sears, Roebuck 
and Co., Dept. 695, 303 East Ohio, 
Chicago, Illinois. 


How PS tests brakes—and what we learn from it 


We test a car's ability to stop within 
a 12-foot-wide lane from 60 mph without 
front-wheel locking. The test is first made 
with cool brakes to show brake capacity 
and balance. Then it is repeated after 10 
warmup stops from 60 mph with 0.5-g 
deceleration at one-minute intervals, to 
show fade resistance. Stopping distance, 
pedal pressure, and rate of deceleration 
are recorded. The Jeep (above) achieved 


the shortest stop with cool brakes, but 
suffered some fade (it had drum brakes 
all around). The Blazer achieved the 
shortest stopping distance with hot brakes 
—as expected, due to its front-wheel 
disk brakes. All four cars showed a ten- 
dency to lock the rear wheels, and all 
had poor lateral stability. It took fast cor- 
rections with the steering wheel to keep 
them within the lane. 


Free-wheel front-wheel hub on Ford 
Bronco is locked and unlocked by a 
simple twist of your hand (no tools re- 
quired). Hubs are made by Warn Mfg. 


Blazer transfer control lever gives 
high and low range, enabling driver to 
lock center differential (between axles) 
for extra mobility on slippery ground. 
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International Scout has similar front- 
wheel hubs. Free-wheeling hubs immo- 
bilize front axle gears and drive shafts 
for reduced wear, especially on tires. 


'ansfer case is Borg- 


Warner with chain drive from transmis- 
sion output shaft. Center differential is 


included, with lock switch in glove box. 


bility. Some trails are too narrow, 
and in really rough terrain, the cen- 
ter skid plate and back bumper are 
frequently in ground contact. 

Full-time four-wheel drive is a 
great help for those whose daily 
driving includes both on-highway 
and off-road conditions. It's auto- 
matic, except for low/high range, 
and locking of center differential. 

Interior car space is vast. A big 
storage box (optional) was fitted be- 
tween the bucket seats, and the glove 
box is of useful size. 

The seats are comfortable, but 
rather low. Since the hood line is 
very high, the forward view is very 
poor. Interior finish is high-grade, 
with simulated wood-grain paneling 
in front and rear. Vent and air-con- 
ditioning outlets are built into the 
instrument panel. The floor is car- 
peted, doors have pockets. The rear 
seat has armrests and ashtrays. 

We like the wide brake pedal used 
on automatic-transmission models. 
A pedal-type parking brake is stan- 
dard. A hefty bar on the back of the 
right front seat releases it to tilt for- 
ward for access to the back seat. 

The Blazer has surprisingly slow 
acceleration for V8 power, but it 
bested even the Wagoneer in quiet- 
ness. Underhood accessibility is sat- 
isfactory. The engine compartment 
is uncommonly wide. 

Ford Bronco. All-new in 1966, 
the Bronco has evolved in terms of 
options, and now you can get auto- 
matic transmission and power steer- 
ing, but not power brakes or disk 
brakes. The four-wheel drive is con- 
ventional, controlled by a floor lever 
giving 2H, 4H, N, and 4L. You've 
got to stop the car to shift, and keep 
the automatic transmission in neu- 
tral; we found it the least satisfac- 
tory of the systems under test. 

The Bronco is very noisy at high- 
way speeds, and the ride is choppy 
and rough. Smallest in the group, 

Continued 
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Dash-mounted switch on Jeep is handy 
—pull out for low range, push in for high. 


Shifts are best made at standstill or 
when you're rolling slowly in neutral. 


High compression. Low compression. 
Which is tougher on your oil? 


Using high octane fuel, high compression engines generate high heat. 
Low compression engines using low octane and leaner fuel mixtures 
can run even hotter. And heat is the main reason motor oil deteriorates. 
Today you have to name your oil. By type. By SAE Grade. By brand. 


Recentgovernmental regulations 
aimed at controlling automotive emis- 
sions have resulted in the introduc- 
tion of low lead fuels. These fuels, in 
turn, are made necessary by the ad- 
vent of new catalytic reactors soon to 
be required on all cars. For these 
reasons, car makers have had to re- 
duce the compression ratios of the 
new car engines. Here’s why. 

Refresher course on com- 
pression ratio. A high compres- 
sion ratio (10.5:1 is typical) needs 
high octane gasoline, and a rich mix- 
ture of gas-to-air for good driveability. 
That way you get top performance... 
but a lot of unburned gasses are 
passed through the tailpipe into the 
environment. 

A low compression ratio (9:1, 
for instance) can operate on lower 
octane gas and a leaner mixture of 
fuel that’s compatible with emissions 
control systems. The results are more 
sedate performance and greatly re- 
duced pollution. Plus one more thing: 
heat. Oil-killing heat. 

How heat kills oil. As you 
know, oil gets thin when hot. But did 
you also know that oil can thicken 
under heat? The cause is oxidation. 
That is, oxygen molecules combine 
with "oil" molecules to make more 
complex molecules. Under high heat 
conditions over extended periods, the 


oil can become dangerously thick. In 
extreme cases, it can become almost 
jelly. 

A thickened, oxidized oil loses 
its ability to flow easily through the 


engine. That causes metal-to-metal 
contacts. And vital parts wear more 
and more. In severe cases they seize. 
Two ways to fight back. 
1. Change oil more frequently 
Because you can’t judge when oil oxi- 
dation has reached the danger point, 
your best protection is to change oil 
more frequently. Your owner's manual 
gives you recommendations for nor- 
mal conditions. But please read the 
little notes of caution that usually ac- 
company the recommendation. Dusty 
roads, stop-and-go driving, sustained 
high-speed driving, heavy loads, ex- 
treme temperatures are all conditions 
requiring more frequent changes. Also 
be sure you choose the right SAE 
Grade for your driving climate. 


2. Know your motor oils. 

Today you have to be specific about 
motor oil. You should use one that is 
refined from the best grade of crude 
oil—then scientifically blended, forti- 
fied and proven. There's too much at 
stake to put just any motor oil into your 
crankcase. 

You should also know that "SE" 
is a designation for motor oil which 
meets the requirements for high tem- 
perature engine performance and is 
recognized by the Automotive and 
Petroleum Industries. We advise that 
all fully equipped cars use it. 

Why Quaker State offers 
quality protection. There's one 
thing about Quaker State Motor Oil 
that few others offer. 10096 Pure 
Pennsylvania Grade Crude Oil. The 
world's choicest. 

Then Quaker State Motor Oil is 
fortified with a blend of additives, so 
you can be sure that it will keep its 
cleaning and lubricating powers even 
when the going is 
hottest. 

Remember. 
Ask for this fine 
motor oil by name 
wherever they care 
about cars. 
Quaker State. 


Quaker State your car to keep it running young. 


vels in car interior 
(see box at right) under these conditions: 


We test noise 


Dunne, above, holds sound-level meter 
near center of front seat and records 
readings in decibels on A-weighted scale, 
regarded as corresponding most closely 
to human ear's receptivity. It is also most 
suitable for nondirectional noise sources, 
giving equal importance to engine, road 
and wind noise. Our tests have proved 
entirely consistent with full repeatability 


Jeep rear seat folds up, giving 62.3 
cu. ft. of cargo space (to ceiling height) 
With seat in place, there's 30 cu. ft. of 
"trunk" space below windowsill level 


Bronco tailgate can't be opened until 
spare-wheel carrier has been swung aside. 
Maximum cargo space is 54.2 cu. ft. 
(with back seat removed), 11 with seat. 
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NOISE-LEVEL TESTS 


Interior noise is measured in decibels 
onthe A scale on our standard General 
Radio sound-level meter applied under 
three sets of conditions. A reading of 
50-dbA is like an average residence. 
A 60-dbA reading is like a large store; 
70-dbA, like a freight train going by 
100 feet away; 80-dbA, like a pneu- 
matic drill at 50 feet 


Bronco 


60 mph 
0 smooth 
road 


30 mph 
rough 
4 road 


Scout tailgate is two-piece design. Top, 
window area, swings up; bottom part 
folds down to form an extension plat- 
form for the floor. Back seat folds up, 


Blazer tailgate has wind-down window, 
folds down as platform. Maximum cargo 
space is 85.8 cu. ft. (to ceiling) with rear 
seat removed. With seat in place, you 


the Bronco is at its best in rough ter- 
rain. It has excellent forward visi- 
bility over the stubby hood. 

The standard gas tank holds only 
12.7 gallons. We recommend the op- 
tional 7.5-gallon auxiliary tank. To 
switch from one tank to another, you 
turn a cock installed on the floor, at 
the front edge of the driver's seat. 
Flick a switch on the dashboard, and 
the gas gauge reads fuel level in the 
tank you've switched to. The brake 
pedal (same as on Broncos with 
manual transmission) is narrow. 

To get to the back seat, you fold 
the front passenger seat in a two- 
stage motion. First the seat back 
swings out to the side, then the seat 
doubles over. The release, incredi- 
bly, is on the left side of the seat. 
The driver's seat can be folded the 
same way. 

Performance is brisk, brakes ade- 
quate, handling poor, maneuverabil- 
ity very good. Engine-service acces- 
sibility is above average, with no 
special problems. 

International Scout. This is an 
updated version of the Scout II, 


giving a maximum cargo space of 76 cu. 
ft. With rear seat in place, “trunk” space 
below rear windowsill level is 23.1 cu. ft. 
Spare wheel stands alongside left wall. 


have a 13.5 cu. ft. "trunk" below win- 
dowsill level. Spare wheel, mounted on 
special bracket behind the back seat, 
steals much room, is not easily removed. 


DIMENSIONS (inches) 
Al Ground clearance 
A2 Step height . 
АЗ Front leg room (тах) 
A4 Front head room 

5 Rear head room 
AG Rear log room (min) 
A7 Wheelbase 
AB Height .. : 
A9 Front overhang 
A10 Rear overhang |... 
All Rear load height" 


B2 Length 

B3 Front track 

B4 Rear track 

B5 Front hip room 
B6 Rear hip room 


SPECIFICATIONS 
Engine type 

Displacement (cu. 
Compression ratio 


in./cc) 


Net DX гып @ rpm 
Transmission 


Front axle ratio 
Rear axle ratio 
Tire make . 

Tire tyi 


Tire size 
Steering 

Turns (lock to lock): 
Turn diameter 
Brakes 

Brake type 
Disk diameter 
Drum diameter 
Swept area (sq. 
Fuel tank (gal) 


Angle of approach 

Angle of departure 

Curb weight (lbs) 

F/R weight distribution (96) 
Price (basic 

tested) 


TEST RESULTS 

Acceleration 0-60 mph 

Acceleration 0-80 mph 

Acceleration 25-/0 mph 

Braking (cool) 60-0 mph 
Pedal pressure 

Braking (hot) 60-0 mph 
Pedal pressure 

Handling test (mph) d: 

Maneuverability (mph) . 

Gas mileage 45 mph (mpg) 


TEST CONDITIONS: Ambi 
30.1 in. 


in.) 


Chevrolet 

К5 Blazer 

Cheyenne 
73 


. OHV V8 
350/5738 
8.5:1 


one 2-bbl. 
175 @ 4000 
260 Q 2800 
automatic 
w. 2-speed 
transfer 
case + full 
time 4wd 


21:1 
Firestone 
Sup R belt 


Ford Bronco 
Explorer 


8 
302/4921 
.0:1 


one 2-bbl. 
139 @ 3800 
232 @ 2600 
automatic 
w. 2-speed 
transfer 
case + 
manual 4wd 


3.50:1 
Firestone 
Sup R belt 


25.7 
11.145 


International Jeep 
out Wagoneer 


345/9656 
8.05:1 

one 2-bbl. 
144 Q 3600 
263 @ 2000 
automatic 
w. l-speed 
transfer 
case + 
manual 4 wd 


automatic 
w. 2-speed 
transfer 
case + 
full time 
4 wd 


3311 
Goodye: 
Polyg! 


Firestone 
Belted 
Gripper 


power 
Er B 


power 
drum/drum 


24.6 
11.760 


nt temperature, 49°F; humidity, 53%; barometric pressure, 


How other vehicles have fared in our tests 


ys e|- g ls A siz. ls «| g 
5 $|z-| Сев 3| $ 2/32/45 |u| کے‎ 

8 5 [ж 5 JES E © е|=з|в> Elos 

Es |85 | 2/82 [22 |28| = | £5) £2 | ee | 82 | 8$ 

СУЕ | ЕЙ! $]88| 5| 2 | FE] 2) 58 |^8]| 8 

$ 2 |= 5 |58 3 5|87|5 5 

Г 835] 15.35] 14.2 39.0 38.0 | 172 153 
Accel 0:80 24 | 320 = — | 349 32.4 
18.6 | 188 — — | 224 19.75 

252.8 |3360 130.0 2013 80.0 

Handling test 563 | 53.0 53.0 513 49.9 
Maneuverability 257 | 23.6 260 233 246 
Noise GO mpm) | zadba [азаа sedba| 750A a ue = 
oise (60 m = 
pee $6882 | $3880 | $5946 | $3988] $3049 | $3536 $4323 | $4267 | $4733 


which was all-new in 1971. Our test 
car was equipped with the latest 
drive-train option—a  single-speed 


chain-drive transfer case with the 
drive to the front axle engaged or 
disengaged by a little pull/push han- 
dle under the dashboard. Pull to get 
four-wheel drive, push for rear-wheel 


Continued on. e 125 


New AMC-type instrument panel on 
the Wagoneer holds gauges for fuel, 
temp, oil, and amps. Pedal parking brake 
is standard. There's no inside hood lock. 


Bronco's small gauges—oil, battery, 
temp, fuel, around speedometer—are dif- 
ficult to read. Surprisingly, light and wip- 
er switches are at the driver's right. 


Scout's horizontally grouped gauges 
sit high, in excellent reading position. 
Well-placed  trucker-size knobs, door 
handles, shift lever impress with quality. 


Blazer's superb instrumenta: = tach, 
speedo, oil, temp, bat, and fuel gauges. 
interior hardware and finish are passen- 
ger-car type. Car had tilt-wheel option. 
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New Ideas from the 
Inventors 


The PS pick of ingenious inventions recently patented 
ILLUSTRATIONS BY DANA RASMUSSEN 


Drawbar linkage tilts and opens clamshell trailer 


Hinges linked to the drawbar of this camper trailer would let you tilt the 
floor down and the roof up by pulling against blocked wheels. When opened, 
the front walls—and door—would unfold from travel position to enclose the ex- 
panded room space. Closed up, the trailer would travel low to the ground and 
would give the driver a full, unobstructed rear view. With hinges reversed, 
the clamshell-type trailer could be made to tilt and open to the rear for easier 
loading and hauling of heavy or bulky equipment. 


Door light lights keyhole 


Mounted on a door frame, this 
battery-powered illuminator would 
help you find the right key in the 
dark and insert it in the lock. Its 
touch-button switch would be held 
closed by a surrounding vacuum 
cup designed to keep the light on for 
a short time. As the vacuum seal re- 
laxed, the light would turn off. 
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Faucet coupling rinses roller 


Rollers used in water-base paints 
might be washed more thoroughly 
in a dual-tube, running-water clean- 
er like this. With one cylinder cou- 
pled to a faucet, water would spray 
through connecting holes into the 
second, roller-enclosing tube. After 
swirling around the roller, the wa- 
ter would drain out the bottom. 


Light meter straps on wrist 


A photographer wouldn't need an 
extra hand to take a light reading 
if he wore a two-part meter like this. 
When he raised his arm, the photo- 
cell attached to one side of his 
wrist strap would face the subject 
and the indicator dial on the other 
side of the strap would face him. 
"The standard photocell and dial ele- 
ments would be connected to each 
other by wires running through the 
flexible, watch-type strap. 


Boat step eases boarding 


Hooked over the stern or gunwale 
of a boat, this partly submerged 
boarding platform would steady it- 
self against the boat's side. It would 
let a swimmer slide aboard, unload 
diving gear if necessary, then simply 
stand up and step onto the deck. 
Straps supporting the inboard and 
outboard ends of the platform could 
be adjusted to level the step. When 
not in use, the canvas boarder would 
fold up for storage. 


The following patents have been issued on these 
inventions: 
lai 


Cramer, Nashville, 
3,590,234 to A. 
Paint-roller clean: 


„577,280 to R. W. 

'eorge, M inneap« ; Strap-on light meter—No. 
3,589,818 to H. Mountain, Detroit; Boat-boarding 
віер Ло. 3,587,123 to T. W. O'Boyle, Con- 
stantia, N. Y. 

Copies of patents may be ordered, by number, 
from the Commissioner of Patents, Washington, 
D. C. 20231, at 50 cents each. To write to an in- 
ventor, if the address above is insufficient, address 
him (by name and patent number) in care of the 
Commissioner of Patents. 


Spend a milder moment 
with Raleigh. 


A special treatment softens the tobaccos 
for a milder taste. 


Good fishing ahead when 

you cruise along with this 

Phantom M-3 electric fishing 

motor by Pflueger. Lightweight, 
quiet, 2-speed control. Yours for $C 


free B&W coupons, the valuable 
extra on every pack of Raleigh. 

To see over 1000 gifts, write for your 
free Gift Catalog: Box 12, Louisville, 
Ky. 40201. 


Filter Kings, 16 mg. "tar," 1.2 mg. nicotine; Longs, 18 mg. "tar," That Cigarette Smoking Is Dangerous to Your Health. 


‘© BROWN а WILLIAMSON TOBACCO CORP Warning: The Surgeon General Has Determined 
1.3 то. nicotine, av. per cigarette, FTC Report February 73 


Dodge introduces the longest van chassis 
in the business so you can ride in the roomiest 
mini motor homes on wheels. 


Extra room for storage and camping com- 
fort can be yours with the new chassis 
from Dodge. Innovative Dodge engineer- 
ing gives you these new features that can 
be underneath your mini motor home. The 
145-inch wheelbase. No one else has it. 
And it comes with dual rear wheels, 360 


V8, 10,000-pound GVW, 
power steering, automatic 
transmission, and Electronic 
Ignition System. What hap- 
pens when imagination 
takes over? The same old 
thing. Progress. 


10,000-POUND GVW 


OPTIONAL AIR CONDITIONING 


V 
ӘУ. OPTIONAL 
“з. SPEED 
CONTROL 


LEAF QS 
SPRINGS 


DUAL 


FRONT 


REAR WHEELS COIL 
E ы 3800-POUND- PRINGS 
о Sow 
REAR AXLE 45; FRONT AXLE POWER 
WITH 4.10 RATIO Nc, FRONT DISC BRAKES 
^E, 
3 STANDARD TIRES, 8.00-16.5-D 
lB, 8 


> CHRYSLER OPTIONAL TIRES, 8.00-16.5-E 
Vat 
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cientists who concern themselves with the fun- 

damentals underlying the human condition 
will argue that the ability to communicate is the 
most significant characteristic distinguishing man 
from other animals. Particularly, they say, the 
facility of communicating with other beings not 
in the immediate presence of the communicator 
is the engine powering the development of hu- 
man societies. From crude drawings scratched on 
a cave wall, to the written word, to TV pictures 
from the moon, the thrust of communications 
technology is to let everyone know what anyone 
knows. And the faster knowledge is spread, the 
quicker problems are solved. 

This little excursion into philosophy brings us 
to the subject of this month’s cover story. The tel- 
ephone handset you see in the cover picture 
stretches modern communications technology for 
the consumer to the limits of present-day know- 
how. Spurred by the decision of the FCC to open 
a band of frequencies in the uhf region just above 
the TV range, and an invitation to manufacturers 
to submit proposals for the best use of the new 
band, Motorola developed this totally new con- 
cept for on-the-go communications. The demand 
for the new service is evident to anyone who has 
tried to subscribe to the present mobile telephone 
service—there are long waiting lists in every ma- 
jor city, even for those like doctors, entitled to 
high priority. Associate Editor John Free flew to 
Motorola's Communications Division in Chicago 
to get the technical details and tells you all about 
this latest communication marvel in the article 
beginning on page 60. 


The Jetfoils are coming 


Contracts have been signed for the purchase of 
four more of the huge hydrofoil ships we de- 
scribed in our April issue [“Jumbo Jetfoil Will 
Be Superfast, Super-Smooth"]. A Hawaiian firm, 
Pacific Sea Transportation, Ltd., has purchased 
three of the Boeing-built, 106-ton vessels for 
passenger service among the Hawaiian Islands be- 
ginning in late 1974. The total price is about $14 
million. One was also bought by Marianas Jetfoil, 
Inc., of Guam to begin service in 1975. 


Mr. Piper and his Cubs 


If you have no interest in private flying, you 
can skip this. I don't often use this space to re- 
view books, but I feel I would be remiss if I 
didn't let you know about one Гуе just read. Mr. 
Piper and His Cubs, published by Iowa State 
University Press, is an absorbing story of the 
man and the machine that did for private flying 
what Henry and the Model T did for automobile 
travel in this country. The Piper Cub became al- 
most synonymous with private flying in the U. 
during the '30s, '40s, and ‘50s. With lively anec- 
dote, a wealth of detail, and the sure hand of one 
who knows his subject intimately, the author, 
Devon Francis (a former senior editor of PS) 
grabs your interest from the first page with the 
story of the man who entered the aircraft busi- 
ness almost by accident. Mr. Piper couldn't even 
fly an airplane, much less build one, when he 
started with a $400 investment. The people asso- 
ciated with the enterprise over the years are as 


fascinating as the flying machines they built. 
Both are the heroes of Mr. Francis' story. 


Metric changeover 


More than any Congressional committee recom- 
mendations, the recent announcement from Gen- 
eral Motors that their new Wankel engine will be 
measured in meters, grams, and liters surely 
marks the beginning of the end of the awkward 
English system of measurement in this country. 
The nation's largest manufacturer said it has de- 
cided to switch to the metric system for all new 
products. With the giant auto maker going met- 
ric, no machine tool manufacturer can afford to 
resist the switch. GM buys parts, equipment and 
services from about 40,000 other companies. If the 
machine-tool makers switch, other car companies 
and vehicle manufacturers cannot afford to lag 
behind. This makes a pretty big snowball to start 
the whole country rolling toward metrification. 


Sun eclipse observation at supersonic speed 


On June 30, scientists from Britain, France, 
and U.S. will follow the path of the moon's shad- 
ow across the earth in the supersonic Concorde 
001 [PS, July '70; Apr. '72]. They'll be in the 
moon's shadow for 80 minutes, giving them 11 
times as long to conduct their experiments as 
they would have on the ground. The flight will 
start from Las Palmas, Canary Islands, joining 
the eclipse path in Mauritania, West Africa, at 
10:45 GMT (Universal Time). They will fly 1900 
miles east along the eclipse path at an altitude of 
60,000 feet, well above the infrared absorbing lay- 
ers of the atmosphere. To allow observation, spe- 
cial windows are being fitted in the roof of the 
Concorde. Five experiments will be carried out 
during the flight. 


Toward a total national energy policy 


Recent reports from the Energy Policy Project 
indicate that we are finally getting serious about 
a multifaceted approach to our energy dilemma. 
You can get a fair idea about the breadth and 
depth of the overall problem just by reading the 
nature of the studies and research projects that 
have received funds: The University of Michigan 
got a grant to investigate how much energy is 
needed to clean up the environment; a grant to 
the University of Illinois will help support a 
study of the relative energy costs of various con- 
sumer purchases; Princeton University got funds 
to study the energy implications of various trans- 
portation alternatives: the American Public 
Health Association will study the health effects 
associated with the use and production of energy. 
Some 17 other major outside studies have also 
been funded ranging from a study of how to mine 
Western coal without damaging the environment 
to changes needed in architectural design to bet- 
ter conserve energy. 


Editor-in-Chief 
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Fishing offshore, driv- 
ing home from work, or 
riding horseback — this 
phone user could place 
and receive calls any- 
where with new system 
planned by Motorola. 
Photo at right shows 
coverage of New York 
area for transmitters 
(large domes) and re- 
ceivers (small domes) 
to handle calls to and 
from portable phones. 
Citywide network would 
funnel calls through a 
computerized central 
station. Central comput- 
er could tie portables 
into telephone exchange. 


New Take-Along 
Telephones Give You 
Pushbutton Calling 
to Any Number 


This amazing phone system could handle thousands of calls 
simultaneously, patching yours directly into a phone exchange 


By JOHN R. FREE ILLUSTRATIONS BY THIBAULT/BUONOCORE STUDIOS 


T» caller pushed the portable 
phone's OFF-HOOK button. For a 
split second, the telephone—a new 
type of computerized, walkie-talkie- 
size portable—“chatted” inaudibly 
with a minicomputer in another 
building. Then I heard a familiar 
dial tone, and the caller tapped the 
pushbutton keyboard, placing a call 
around the world to Australia. 

Motorola’s Communications Divi- 
sion was demonstrating its Dynatac 
phone system in a New York Hilton 
penthouse suite. For each call, the 
portable was ied directly into a tele- 
phone exchange several blocks away 
over an ultra-high-frequency (uhf) 
radio signal. Dynatac bypasses the 
mobile-telephone operators required 
to place calls with conventional mo- 
bile and portable phones. 

With Federal Communications 
Commission approval, the first 
Minicomputer used to track and Dynatac system may be operating in 
switch Dynatac calls is described to New York by 1976. Using untapped 
author by project engineers, right. Com- frequencies above 900 mHz, it would 
puter directs calls into phone exchange. use a complex computer-controlled 
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Photo Courtesy of 
N.Y. Port Authority 


transmitter and receiver network (as 
in photo and drawings) for thou- 
sands of simultaneous on-the-go 
calls. Today’s badly overcrowded ra- 
dio-telephone bands (450 mHz and 
below) are limited to a few dozen 
calls at one time in major cities. 

“In a city where the Dynatac sys- 
tem is installed,” says John Mitch- 
ell, division general manager, “it 
will be possible to make telephone 
calls while riding in a taxi, walking 
down the city’s streets, sitting in a 
restaurant, or anywhere else a radio 
signal can reach. 

“We expect there’ll be heavy us- 
age by widely diverse groups—busi- 
nessmen, journalists, doctors, house- 
wives—virtually anyone who needs 
or wants telephone communications 
in areas where conventional tele- 
phones are unavailable," Mitchell 
said. You would not need a license 
to operate a portable, but would 
lease it from a common carrier —Mo- 
torola, a phone or radio company. 

To find out how Dynatac works, 


I visited Motorola's sprawling plant 

near Chicago where the company RECEIVER (3) 

produces a variety of communi 

tions gear. Martin Cooper, director CENTRAL PROCESSOR 
of systems operations, first described 
the new solid-state technology re- DES. 


LINES 

ired for the 45-ounce portable, I——— م‎ 
quired for the ounce portable, PHONE LINES, CABLE х 
then explained how the computer- MICROWAVE e 


controlled transmitters and receive! Placing a call: Off-hook button sends pulses to local receiv- 

would function. ers. Pulses are fed to central processor (C.P.), which de- 
New uhf circuits. "Getting up termines best receiver and transmitter for portable. C.P. sends 

to 1000 mHz is pushing everyone's out signals that switch portable to proper channel and tie it 

state of the art," Cooper said. So far into phone exchange. Caller taps out the Touchtone number. 

the 900-1000-mHz uhf region ha 

been used for point-to-point appli 

tions such as traffic-light control TRANSMITTER 

Opening the band for land mobile 

communications, first proposed by CENTRAL PROCESSOR 

the FCC in 1970, now requires new AND PHONE EXCHANGE 

uhf semiconductors that will operate 

efficiently at low battery voltages. 

Manufacturers are just introducing THONE DINES: SABLE 


integrated circuits with the ultrafine Receiving a call: Phone exchange and C.P. receive call to 
chip structures needed for uhf. portable's number. C.P. sends the portable's digital code over 
Using these new ICs, the por- all city transmitters. Portable, on signaling channel, detects 
table's 14-volt battery powers the coded signal and transmits pulses telling C.P. its code and 
Continued location. C.P. then transmits signal to ring portable's buzzer. 


AND PHONE EXCHANGE 
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ANTENNA JACK 


, 


BATTERY 


Circuits in the portable are isolat- 
ed from each other by soldered sheet 
metal to prevent uhf interference. The 
eight-chip synthesizer generates 380 
channels electronically. The triselector 
is a series of transmission lines for 
front-end tuned circuits and the du- 
plex function (see text). The 14-volt 
ni-cad battery delivers power for 36 
minutes of transmission. The two-chip 
supervisory section is the brain of the 


Inside the Portable 


—— SYNTHESIZER 


SUPERVISORY UNIT. 


TRANSMITTER 


RECEIVER- 


portable. It receives and sends digital 


signals to central computers. The 
transmitter is a one-watt custom lin- 
ear 1С. Squeezed into other parts of 
the chassis: Touchtone, AOC and VOX 
(see text), ringing and display cir- 
cuits. The unit measures 1% by 314 
by 9 in. and weighs 45 ounces. The 
flexible antenna is cut for the 900- 
mHz uhf band. Antenna gain is superi- 
or to quarter-wave whip designs. 


one-watt uhf transmitter for 12 three- 
minute calls, and provides 12 hours 
of standby reception for incoming 
calls. 

FM communication over Dynatac 
is duplex with VOX (voice-operated 
transmission). Duplex means you 
can talk and listen at the same time, 
in contrast to press-to-talk mikes on 
private-dispatch and military radios. 
When you transmit, an LED (light- 
emitting diode) on the portable 
glows. 

Most of the portable's complex 
circuitry is used to generate 380 
transmission channels and “talk” in 
binary computer language with cen- 
tral-processor computers. Fourteen 
LSI (large-scale cir- 


integration) 


Ie 


Motorola's Martin Cooper, left, out- 
lines proposed coverage of New York by 
radiophone system that may be in use by 
"76. System can handle thousands of calls. 
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cuits, containing some 3000 transis- 
tors, are used for these functions. 
Urban areas where Dynatac will 
be used are notorious for severe RF 
interference from vehicles, fluores- 
cent lighting, and other sources. “We 
have to be concerned about an igni- 
tion pulse knocking out a bunch of 
data,” says Cooper. “What you're 
looking for is the optimum way of 
plowing through this interference.” 
The electronic chitchat between 
the portable and central processor, 
which goes on inaudibly even while 
you're talking, is relatively immune 
to interference. The key is redun- 
dancy—extra bits of digital informa- 
tion beamed over the air. Losing 
some bits won't destroy a message. 


аі ыру к. C 
Handful of 14 digital LSI packages 
used in prototype portable contains some 
3000 transistors. Most LSI chips were 
specially designed for the portable. 


Here's how the transmitter and re- 
ceiver network would be set up: 
Transmitters, each surrounded by 
several receivers, would be strategi- 
cally located throughout a city. The 
range of each 16-watt transmitter 
will correspond to the area's popula- 
tion density and expected phone use 
by subscribers. 

Coverage and population. In 
super-dense Manhattan, for example, 
a transmitter and its antenna may 
be designed to cover a 15-block area. 
Another transmitter in a residential 
Brooklyn area may cover several 
miles. As the number of subscribers 
grows, more transmitters would be 
added. The range of existing trans- 
mitters would then have to be re- 
duced. Numerous receivers are re- 
quired because the portable's output 
is low (one watt). 

Although Dynatac would use only 
380 channels, through geographic re- 
use thousands of simultaneous calls 
and some 200,000 subscribers are 
possible (not everyone telephones at 
once). This means a caller in one 
part of the city would be using one 
channel while others use the same 
channel in nearby areas. 

To avoid interference, the central 
processor would assign the same fre- 
quency to every third transmitter. A 
channel might be used simultane- 
ously by 40 callers in later, high- 
density stages of Dynatac. 

To understand how the portable 
operates with the central processor, 
let's trace a call from start to finish: 

Making your call. When you 
push the оғғ-ноок button the por- 
table is sitting on a signaling chan- 
nel. The portable's supervisory sec- 
tion (see photos) sends a stream of 
digital data from the transmitter. 

Several nearby receivers pick up 
the data, and send it by telephone 
wire, microwave, or cable to the cen- 
tral-processor station. There, mini- 
computers sense which signal is 
strongest and select the best receiver 
and transmitter for your call. A 
burst of data from the central proces- 
sor is beamed from a nearby trans- 
mitter to your portable. 

This data tells the supervisory 
section which talking channel the 
synthesizer section should electron- 
ically generate. Now the central 
processor ties you into a telephone 
exchange and you hear a dial tone. 
The portable is then used like a 
cradle pushbutton telephone. 

"We'll probably have several sites 
near telephone exchanges with a 
trunk going in; one pair of wires for 
every customer," says Cooper. 

If you travel through the city 
while telephoning, the central pro- 
cessor will sense changes in your 


[Continued on page 130 


For Shooters: 


Three New 
Firearms „лн 


Lever-action .30-30 bows in 


Гуе just range-tested a new .30-30 lever action, the 
Mossberg Model 472, that will give the old-timers some 
tough competition. It matches their on-target perform- 
ince, looks, and good handling, but has important new 
safety features of its own. 

Integral lever and trigger travel together, eliminating 
the possibility of accidental firing caused by the clos- 
ing lever jamming your finger against the trigger. With 
its disconnecting trigger, the rifle cannot be fired until 
the action is closed and trigger released, and then pres- 
sure reapplied. A hammer-block safety lets you unload 
the magazine (operating the lever to eject unfired 
rounds) without danger of inadvertent discharge. 

This seven-shot .30-30 carbine has a 20-in. barrel, is 
38% in. long, weighs 714 pounds. Price: about $115. 


Little Favorite looks like grandpa's 


A look-alike of your grandpa’s Stevens Favorite 
(made 1894-1935), this handy little single-shot .22 rifle, 
the Savage Model 74, is a lot of fun to shoot. 

It has a lever-operated falling-block action. The ham- 
mer must be manually cocked for each shot—a good 
safety feature for novices. Chambered for .22 Long Ri- 
fle, Long or Short, it has a 22-in. barrel, is 37 in. long, 
weighs 4% pounds. For a youngster’s first rifle, the 
“Little Favorite” at $44.50 is a fine choice. 


Over-and-under U.S.-made shotgun 


There are lots of over-and-under shotguns on the mar- 
ket. Some even have American names. But they’re 
made abroad—all except one, the new Remington 
Model 3200. 

Right down to the pointing dogs engraved on the 
frame, the Model 3200 is the image of Remington’s 
old Model 32. Like its ancestor, the 3200 is slim and 
graceful in profile, and beautifully balanced. I’ve never 
shot a better handling over-and-under. 

The Model 3200 has the same separated barrels that 
keep their cool and point of impact better than the 
solidly joined kind. Retained, too, is the sliding top 
lock, which also shields the entire breech. Unlike the 
Model 32, however, the new gun has extra-strong side 
lugs that lock the barrels to the frame. A newly de- 
signed three-position barrel selector and safety lets you 
instantly choose the firing order by flicking it right or 
left from the central "safe" position. 

Many O/U guns have inertia fire control, which uses 
the recoil from the first shot to cock the hammer for 
the second. With the Model 3200’s mechanical fire con- 
trol, the second barrel will shoot no matter what hap- 
pened in the first barrel. 

Lock time of 1.4 to 1.8 milliseconds is so fast that 
the shot is out of the Model 3200’s barrel before it even 
pops the shell crimp in most other guns. 

Weights range from 734 to 844 pounds, depending 
on barrel length and stock style (field, skeet, trap). 
Prices: field, $450; skeet, $470; trap, $490; special trap, 
$540; One-of-1000 trap, $1050. йз] 


Lever-action .30- 
30 made by Moss- 
berg (left), and Lit- 
tle Favorite, by Sav- 
age, are two new 
rifles with good 
safety features. 


Brand-new Remington 3200 is the best-handling over-and- 
under shotgun author ever tested, and it’s made in the U.S. 
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CAMARO gets a sloping front end, integrated with bumper. 
Front bumper is stronger—built to resist five-mph impacts even 
at odd angles. All models will have uniform-height bumpers. 


TORINO gets fresh front-end dress-up with the new bumper. 
Same body will be used for Mercury Montego and for Cougar 


(which will lose its sporty-car body shell and convertible). 


MONACO from Dodge changes its front-end design for 
‘74. Front-suspension torsion bars are splayed, front track is 
wider. New sound-insulation package improves interior quiet. 


| . The 74 Cars: More 


VEGA gets а sneaky-looking new front end. Wasn't it to run 
five years without change? Yes. But the bumper law forced a 
redesign on Chevy, and the stylists took advantage of it. 


CHEVELLE had an all-new body for '73, but the grille is new 
for '74. The Chevrolet stylists must have been looking hard at 
the new Mercedes-Benz grille, intentionally or not. 


Mo Changes 


eb \ 


IMPERIAL shares the new big Chrysler body, but sports its 
own unique nose. It's designed to be less aggressive toward 
pedestrians, and to distinguish the top-of-the-line model. 


NEW YORKER by Chrysler has all 
new sheet metal, with the same underbody 
and chassis as Imperial, Dodge Monaco, 
and Plymouth Fury. The same engineer- 
ing changes are also applied here. 


CAPRICE shows minor reworking of the front end. Due to MATADOR from American Motors will have brand-new 
new bumper laws, parking lights are moved up to a safe po- two-door models (but minor changes on the four-doors). Styling 
sition where they won't be damaged in a low-speed collision. theme follows Hornet Hatchback: lower belt line, more glass. 


wise 


CONTINENTAL again gets a new grille. Designers have a CONTINENTAL MARK IV keeps its Rolls-Royce-in- 
problem: It must be different from Mercury's but not too much spired grille, hiding it behind a new, stronger bumper. A new 
like Mark IV's, yet belong in the same family as both. 502-cu.-in, V8 will be standard on Fo-Mo-Co's flagship car. 


Tha n You Expected By JIM DUNNE / PS Detroit Editor 


CATALINA echoes the body changes FURY by Plymouth gets a complete sheet metal change. The belt line is two 
on all full-size GM two-doors: The hardtop inches lower, and the side glass has less curvature than on the current model. The 


has been replaced by the pillared coupe. interior sports a new instrument panel and new door-window cranks. 


CADILLAC win drop the hardtop styling from its two-door models and change over to the center-p r design. 
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a player ''dri 


Swiss ''Germo'' version of a chain wrench for pipe can 
be manipulated in very narrow spaces and works equally well 
when used right- or left-handed. V-block grip helps prevent 
deformation of the piping, and makes turning easier. 


е" toy cars and planes 
over the game's surface area. Steering and speed controls 
manipulate a moving magnet under the board, which in turn 
guides models to which magnets are affixed. 


13 ingenious inventions from 


the world over, at PATEXPO '73 


PS Science and Engineering Editor Arthur Fisher picks a baker's dozen of dazzling 
gadgets from New York's International Patent and Licensing Exposition 


“Steel nurse'' enables one person to 
lift an invalid from his bed for treatment, 
transfer, or bedmaking without strain or 
risk. Device uses hydraulic system, will 
swing, pivot, lift, lower at touch of the 
appropriate lever. 
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Glover gets gloves on—or off—your 
hands fast, with no pulling and strug- 
gling. You place hands in holes, step on 
foot treadle, and gloves are on. Opera- 
tion can also be reversed. Unit serves as 
glove storage between wearings. 


Interlingual typewriter has a rotating cylindrical drum that 
holds as many as 6000 characters. Thus, it can type languages 
with enormous alphabets, such as Chinese. A coded grid of 
160 keys is used to select correct character. 


With Miller instant-grip wrench you just slide a thumb tab 
to close the jaw on the work. Basic design was improved by 
changing worm gears to meshing conical 
obliquely opposed teeth in the jaws reduce slippage. 


angles. Special 


Grabbers provide simple way to get 
your car unstuck in snow, mud, sand. 
One clamped on each rear wheel provides 
traction to get underway. Threaded bolt, 
tightened with wrench included, locks 
two halves of Grabber together. 


Probe-Lite throws light into small 
openings—cartridge cases, for example 
—without getting in the way of your 
view. Difference from standard penlight 
format is position of bulb—perpendicular 
to axis of battery holder, not parallel. 


Astro Shades add comfort by elimi 
nating the feeling of eyeglass pressure on 
the nose; they suspend the weight of 
glasses from the frame resting on brow 
and ears. Fitting is easy with thermoplas 
tic frame. Glasses flip up or down. 


Bag-Ty seals any plastic bag with а 
twist of the wrist. The aluminum gadget 


is a double loop connected by a bar 
Neck of bag is slid into device while you 
pull on either loop to seal. Bag is opened 
by simply pulling Bag-Ty off. 


Scaffold on wheels gives paint contrac 
tor, others, easily maneuverable working 
scaffold that can be handled by one-man 


ШАМ TARCICI 


Sun-Grill lightweight solar cooker is 
shown here boiling a kettle of water. De 
vice focuses sun's rays to produce cook- 


ing temperatures in minutes. New wrin- 
kle: For portability, this model collapses 
like a foldable flash reflector. 


crew. At the push of a button, scaffold 
will elevate to two-story height, or drop 
to three feet off the truck bed. 


Larco 
drivers relaxed and comfortable by pro- 
viding support to the leg used for ac- 


Leg-Rest keeps long-distance 


celerator pedal. Fatigue and tension that 
usually come from keeping your leg in 
the same spot for hours is alleviated. 
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Thirteen little motors, an Avon inflatable, two Grumman ca- duty at edge of Everglades where endless backwaters were 


noes, Sears' Jon boat (top), and a Ford Bronco are ready for ideal for testing these small boats and outboard motors. 
= 
The Little Outboards: Сһеа 
LJ ГА Á 
Looking for a motor for your inflatable, ec vois Бәш bostiüg:more ante і 
dink, canoe, or rowboat? One of these could be time to try a small boat and motor just as 


a change of pace. For a starter, take a five-hp, or 
smaller, motor and wander slowly and quietly up 
one of the thousands of small rivers, streams, and 
backwaters just waiting to be explored 

We tested 13 little outboards, most of them under 
five hp (and from $80 to $290) in the Loxahatchee 
Lightweight Mighty Mite from Neptune is only 17 pounds National Wildlife Refuge in Florida. Our little rigs 
Under-two-hp motor is easy to service, has diaphragm carb made less noise, splash, and fuss than some of the 
pelicans. The boats? A 12-foot Sears Jon boat, two 
Grumman canoes, and an Avon Redcrest inflatable. 

If you're used to big motors, get set for some sur- 


mini-hp jobs may be just what you need 


By E. F. LINDSLEY / PS Midwest Editor 
PHOTOS BY A. J. HAND 


British Seagull has cast-iron block, sturdy castings, and 
unique spring drive for managing big, slow-speed propeller 


Two-hp Clinton is only $80. Noise and vibration level were 
higher than other motors, but it still performed faithfully. 


3.5-horse Eska proved a good match for the Avon rubber 
boat, which behaved amazingly well with any outboard. 


Portable Power 


prise: mall outboards are different. Some we test- 
ed, such as the British Seagull and Neptune Mighty 
Mite, haven’t changed much since the 1930s—which 
shows that they must be doing something right. We 
found: 

€ Portable power, most from 814 to 40 pounds. 

® Lots of air-cooled engines. 

* Fuel consumption in the cigarette-lighter range. 
Two gallons goes for hours. 

* No frills on some; a full deck on others. 

On the theory that small outboards typically will 
be used by kids, volunteers running the dinghy ba 
to the dock for something you forgot, and Uncle Ho- 


Clutch on Sears 5.5-hp outboard helps when starting and 
is good safety factor. It was the biggest (hp) we tested. 


== с . ang 


Quietest and smoothest was twin-cylinder, four-hp Evin- 
rude, but its side-mounted throttle proved difficult to get at. 


for Small Boats 


mer when he sneaks out fishing at daybreak, we vio- 
lated a cardinal rule and didn’t read a single instruc- 
tion book before starting. This is not recommended, 
but that’s the way most motors in this class will be 
used in real action. Amazingly, all but one started 
and ran just fine (and that one couldn’t have been 
started if we'd memorized the book, as it had a 
built-in factory kink). 

We even ignored fuel/oil ratio recommendations 
(to simulate extreme abuse) and used a standard 
half-pint-per-gallon mix of regular gas and Evinrude 
TCW oil. Unusual negligence, but some people keep a 

Continued 


Luxurious four-hp Merc has twist-grip throttle, gearshift, 
remote fuel tank, and antishock mounts. Price? A hefty $290. 


Cooling fins on Chrysler air-cooled 33- 
pound 3.6-hp unit are visible here, but 
good shrouding keeps down noise level. 


can of two-stroke mix in the boat- 
house and this mix gets swapped, 
borrowed, and used for everything 
from rotary mowers to chain saws. 

What about starting? Admit- 
tedly, it sometimes takes a little 
knack to start a smaller engine the 
first time. Most start with the 
prop engaged. Only the four-hp 
Merc had a gearshift; others you 
simply pivot around in the mount 
io back up. Sears' however, has a 
clutch to let you start and warm 
up without turning the prop. This 
is safer, since without gearshift or 
clutch you're off and running when 
the engine starts. 

Harking back to earlier days, we 
even felt the effects of the manual 
spark advance tied into the throt- 
tle. The Neptune Mighty Mite ac- 
tually kicked back. Basic rule: Re- 
tard spark and throttle for starting. 

Obviously, with the wide cost 
differences, you might expect some 
differences in quality. True, but 
not true. All were pretty well 
made, but some had fewer parts. 

Fancy gas tanks, handsome cov- 
ers and shrouds, trim die castings, 
gearshifts, all run up the tab. So 
do water jackets, water pumps, re- 


Two-horse Johnson was good combina- 
tion with Grumman canoe. Proper bal- 
lasting is critical in motorizing canoe. 


mote gas tanks, and fuel-transfer 
systems. Eliminate these and you 
can still end up with a sound cyl- 
inder, piston, and crankshaft that 
will last for untold running hours. 

Eska, for example, a big maker 
of air-cooled outboards, was reluc- 
tant to lend us engines because 
they felt we'd compare them un- 
fairly with тоге costly luxury 
models. Actually, their engines did 
a fine job for us. As with all the 
air-cooled models, the noise level 
was a little higher, but the Eska 
powerhead is sturdy. These and 
the other air-cooleds will give you 
a light and reliable motor. 

Testing the outboards. We es- 
pecially liked the four-hp Merc 
with its gearshift, water cooling, 
and twist-grip throttle. This was 
the most pleasant engine to oper- 
ate, but its extra weight would 
lose it votes on a long portage or 
lug through the woods. The Evin- 
rude four-hp twin, at $270, was 
another smooth-running gem. We 
liked its muted quietness. 

Small outboards are great for 
sheltered water and light boats. 
We don't recommend them, espe- 
cially for casual users, on open 


13 little outboards: how they compare 


MAKE & MODEL 


START I SHIFT 


seas with strong winds and waves. 
The difference between three or 
four horses and seven or 10 can 
be vital when the going's rough. 
Motor trim angle and weight 
placement in the boat are also pro- 
portionately тоге critical when 
you lack brute power. 

When you’ve been in the habit 
of manipulating throttle and shift 
from a remote forward location, 
the lever-type throttles on most of 
the small outboards are awkward 
at first. There are variations such 
as the Seagull, with its handy 
thumb lever on the grip. The side- 
mounted lever on the Chrysler is 
not very handy since you have to 
twist in your seat to reach it. 

Full-pivot reverse can also be ex- 
citing. You start the engine in for- 
ward, since that’s the only way to 
pull the starter, and then quickly 
spin it to back away from shore. 

Other things to remember: Inte- 
gral tanks usually have vents in 
the gas cap. These must be open- 
ed to run, closed for stowage in a 
car trunk. Most units had a fuel 
shut-off valve. Some you unscrew, 
some you turn, some you tug. 
Failure to open causes starting prob- 
lems; failure to close causes leaks. 
Carburetor drains on many models 
let you open to check for fuel flow be- 
fore starting and open to drain 
the carb after use. 

Can they take it? We looked the 
13 engines over carefully to evalu- 


ate general construction. Conclu- 
sions: 
® Evinrude, Johnson, Mercury, 


and Chrysler follow the basic de- 
sign of their big engines—fine die 
castings, needle bearings, styling. 

ө Neptune and British Seagull 
are novel, using bushings, not nee- 
dles, are well suited to rough use 
and on-the-spot repairs. 

* Most of the air-cooled models 
use their basic two-stroke engines, 
adapted for marine use. Powerhead 
operating life should differ little. 

ө Otterbine jet uses a Briggs 
four-stroke engine to drive a pump 
instead of a propeller. 


SPEED | COOLING 
CONTROL 


FUEL 
TANK 


WT. | PRICE | COMMENTS 
LBS. 


AQUA-BUG 10-S 


Recoil | 


None | Tw. Gre. | Аг Integ. 


LA 


BRITISH SEAGULL FP. 


Rope 


Grip Lvr. Integ. 


Rugged, salt-water constr. 


CHRYSLER 32-HB 


Recoil 


Side Lvr. Air Integ. 


Throttle location awkward 


CLINTON K-200 
K-500 


Recoil 
Recoil 


Lever Air 


Integ. 
Tw. Grp. Air 


Remote 


| ESKA 1703-D Recoil Lever Air Integ. 34 Full needle bearings 
1705 Recoil Lever Air. Int/Rmt | 39 

| JOHNSON 2873 Recoil Lever Water | Integ. 24 
EVINRUDE 4336 Recoil Lever water | Remote | 32 Twin cylinders 
MERC 40 Recoil Tw. Grp. | Water | Remote | 56 Very sophisticated engine 
NEPTUNE MIGHTY MITE Rope Lever Water | Integ. Simple and rugged 
OTTERBINE JET Recoil Lever Air | integ. Briggs engine, pump jet. 
SEARS 217-59431 Recoil | Clutch | Lever Air | Int/Rmt Safer starts w/clutch 
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Benelli 750: first 6-cylinder superbike 


Instruments are easy to read; master 
cylinder next to the right handgrip is de- 
signed to be small and unobtrusive. 


Engine . 


Maximum torque 50.63 
‚1471 


Displacement 
Oil capacity 
Lubrication 
Carbure! 

Fuel 

Ignition 


Fuel capacity 
Starting . 
Clutch 
Transmission 
Gear ratio: 


Six upswept mufflers, 
three stacked on each side, 
accent the Benelli 750's 
clean design. Author Ray 
Hill rates the machine as 
one of the prettiest super- 
bikes he's seen. 


Engine width, surprising- 
ly, is less than two inches 
greater than Honda's 750cc 
four. Air space between the 
cylinders allows effective 
cooling. Spark plugs are 
easily accessible. 


Single overhead cam is 
driven by a chain from the 
one-piece crankshaft. The 
crankshaft is mounted in 
seven plain bearings. Bore 
and stroke are 56 x 50.6- 
mm, identical to figures for 
Honda's 500cc four cylin- 
der engine. The biggest dif- 
ference between the Benelli 
power-plant and Honda's: 
those two extra cylinders. 
Otherwise the Benelli en- 
gine design is orthodox by 
today's standards. Com- 
pression ratio is 9:1. 


1 
c 
3.17 quarts 
orced, with oil pump 
Dell'Orto VHB 29 
-High test 
: Distributor with external 
H.T. coils. 
. 4.35 gallons 

lectric and kick 
-Wet multidisk 


1 Not available 


For the motorcyclist who has 
everything, Benelli presents 
two extra cylinders 


By RAY HILL 


Sarre motorcycle makers have 
a strong grip on the superbike 
market—and Benelli intends to pry 
it loose. For leverage, the Italian 
maker is using a spanking-new 750 
six. That's right—six 125cc cylin- 
ders that crank out a whopping 78 
hp at 9000 rpm. 

Why six cylinders? Because, say 
Benelli engineers, bore and stroke in 
their 750cc engine are smaller than 
the bore and stroke of competitive 
750сс motorcycles with only two, 
three, or four cylinders. Reduced bore 
and stroke, plus those extra cylin- 
ders, mean faster acceleration, quick- 
er flame propagation, and a smooth- 
er-running engine. It also means 
that you'll have from two to four 
more cylinders under your gas tank 
than anybody else. 

Three carburetors. The big 45- 
cubic-inch engine has three carbs, 
each with a 29mm venturi. Benelli 
engineers experimented with a six- 
carb hookup, but chose the three- 
carb arrangement because it's easier 
to tune. Each carb feeds gas to two 
cylinders through a small manifold. 
They let enough gas in to permit a 
top speed of more than 125 mph, al- 
most twice as fast as уои] ever 
want to travel on the highway. 

Handling is reported to be first- 
rate. Part of the reason for this is 
that the bike's engine sits closer to 
the ground than the engines in most 
other superbikes, providing a lower 
center of gravity. Weight is reason- 
able — 484 pounds dry. Braking 
should be excellent. The rear brake 
is a conventional drum. But the front 
stopper is a twin-disk setup. And 
each disk plate is almost 12 inches 
in diameter and has its own hydrau- 
lic cylinder and calipers. 

The Benelli 750 is so new that at 
press time only prototypes existed, 
and they were on the other side of 
the Atlantic. So I haven't ridden 
one yet. When can you ride one? 
Well, we'll both have to wait a while. 
Production models won't be shipped 
to the United States until some- 
time in 1974. It's a good bet that 
when they do hit the showroom 
a lot of people will be waiting. йз) 
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Action pole 

Instead of a springy sapling, 
look what '73 kids can ride 
on: a tough, tubular fiberglass 
pole that offers plenty of ac- 
tion. Flexi-Pole takes an hour 
to install, says the maker 
(Flexi-Dyne, Inc., 8770 India 
Hill Rd., Cincinnati, Ohio 
45243), and costs, depending 
on weight, $175 to $216. 
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Steel peeler 

Peel a stainless-steel billet? 
This new GM machine does, 
turning a 180-pound cylinder 
into a mile of foil, 0.0025 inch 
thick. One use GM Research 
Labs sees for the lower-cost 
foil: in the regenerator of a 
gas-turbine engine. 


Trilevel car 

Three layers of new Chrysler 
autos can ride from factory to 
salesrooms in this new trilevel 
rail car built by Atchison, To- 
peka & Santa Fe. The rail cars 
load from the end like a cir- 
cus train, and are fully en- 
closed to protect the autos 
from vandalism and pilferage 
while en route. 


Inflatable bumper 
It's built like a tubeless tire- 
bead locked into grooves of a 
backup plate. And—inflated: 
the McCreary bumper works 
like a tire going over a rock. 
It deforms, compresses, and 
changes from a soft cushion 
to a hard, resistant structure. 
McCreary Industrial Products 
says it has kept cars damage: 
free at crashes over 10 mph 


Map reader 

When Consolidated Edison 
servicemen in the field in 
Brooklyn, N.Y., need to know 
—quick—where a particular 
cable is, they get an immedi- 
ate answer. With 1500 micro- 
filmed maps on file showing all 
mains, services, and conduits, 
ап emergency foreman can 
project any map and radio 
the information. 


Credit cab 


A taxi co-op? They're starting 
one in Amsterdam, using elec- 
tric cabs like this one. Mem- 
bers, using coded credit 
cards, will pick up a cab at 
one special cab rank, drop it 
off at another. Batteries will 
be charged automatically at 
ranks, through roof contacts. 


Sky aids 

What phase will the moon be 
in on a particular day? When 
can it be seen? Spin the dials 
of the $2.95 Moonfinder, and 
you'll know in seconds. It's 
one of four astronomical visual 
aids made by The Egan Co. 
(3131-B Divisadero St., San 
Francisco, Calif. 94123). The 
others: Planetimer, Startimer 
($2.95), and Orbitplan ($1). 


Snowmoboat 

What do you do with a snow- 
mobile when there's no snow? 
Put floats under it and fill it 
with girls. That's what Mas- 
sey-Ferguson engineers did 
with their Ski-Whiz. The snow- 
moboat is said to have reached 
speeds of 25 mph. 


Hang-up house 

Italian architect Lorenzo Papi 
calls his creation a tree house. 
Made of steel, the glass-en- 
closed house is supported by 
wire ropes suspended from 
vertical columns. It's prefabri- 
cated for easy assembly and 
disassembly. No, 

it doesn't rock. 
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Dual scope 

Two can study at once with 
Bausch and Lomb's new Bal- 
plan microscope, while a 
Polaroid camera stands ready 
to take a picture. Interchange- 
able accessories enable users 
to develop their own systems, 
with thousands of possible 
combinations. 
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Kit VW 


Designed to carry people or 
freight (up to 2200 pounds) 
under all sorts of climates, 
this kit Volkswagen is pow- 
ered by the air-cooled Beetle 
engine. It features front- 
wheel drive and torsion-bar 
front-wheel suspension. The 
unit is designed for assembly 
in developing countries. 


All-wing vehicle 

An RPV—Remotely Piloted 
Vehicle—NASA calls this all- 
wing wind-tunnel design being 
tested at Ames Research Cen- 
ter. The wing can be yawed at 
various angles in flight, and 
the final craft, powered by a 
90-hp engine, will cruise at 
about 130 knots. First flight? 
Sometime this fall. 


Braillophone 

People who can't hear or 

see can still communicate 
with each other with German 
Braillophones. A pocket vi- 
brating receiver lets a party 
know there's a call, a message 
is typed on a Braille keyboard, 
and the receiving party reads 
the message on a tape with 
Braille characters. Calls may 
soon be possible via networks. 


Multi-disk days 


Dates on calendar clocks and 
watches can be big and read- 
able with this Swiss multi- 
disk system, which licks the 
snag of single disks with tiny 
numbers. Four overlapping 
290-degree disk-segments 
driven by a slipping clutch 
complete the 31-day month. 


Quick fits 


Need a new suit? Here's a 
revolutionary tailor's time- 
saver. The customer stands 
against a panel where probes, 
calipers, and flaps check 30 
dimensions. Results go into a 
computer, and four minutes 
later the tailor has your mea- 
surements. Bellow Machine 
Co., Ellerby Lane, Leeds LS9 
BLE, England. 


Parachute shelter 


As it floats to earth, the 
descending parachute above 
is designed to harden, for use 
as a temporary shelter. Upon 
landing, it forms a 200-square- 
foot shelter for a family of 
five. The secret: a plastic 
resin that quickly "'rigidizes' 
the chute. It was designed by 
B.S. Benjamin, University of 
Kansas. 
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Bass boat 

Designed for fishermen, the 
Deluxe Gamefisher has two 
swivel seats for fighting the 
big ones. The 131-footer 
weighs 410 pounds, carries 
865 pounds, and takes a 25- 
hp motor. Options? Stick 
steering, extra seat, and boat 
cover. You can mount a troll- 
1g motor on the gunwale, too. 
Price? $599 from Sears. 


Flexible head 


Here's a toilet that can be in- 
stalled in a tough spot on your 
boat. Flexi-Mount marine head 

has a flexible holding tank 
that'll fit next to coamings, 
over beams, under seats. Its 
eight-gallon capacity is good 
for 50-60 flushes before 
pumping out. At OMC dealers. 


Vinyl fuel tank 

“It's one of a kind,” says the 
designer of this new seamless 
nylon gas tank. The 634-gallon 
tank is saltwaterproof. And it 
won't rust, dent, or corrode 
like metal tanks. It comes with 
twin handles so two can tote 
it. Maker: Rupco, 4722 Spring 
Rd., Cleveland, Ohio 44131. 


Two-way stove 

Alcohol under way or juice 
from a 110-volt outlet at 
dockside—this combination 
two-burner stove lets you cook 
with either. Both electric and 
alcohol elements on the Home- 
strand model 406 swing out 
for easy cleaning. It weighs 
25 pounds, sells for $199.50. 
Kenyon Marine, New Whitfield 
St., Guilford, Conn. 06437. 


Plastic canoe 
Manufactured by a new high- 
speed plastic-molding process, 
the Poly-Canoe is shaped into 
one single piece of polyethyl- 
ene. The 13-footer weighs 
only 60 pounds and is cartop- 
pable. Price: $119. Maker: 
County Plastics Corp., 100 
Verdi St., Farmingdale, N.Y. 
11735. 


Motor bracket 


Finally, a universal mounting 
bracket allows a fisherman to 
clamp most major trolling 
motors nearly anywhere on his 
boat. It's made of heavy-gauge 
steel with a PVC coating to 
protect the hull finish. Price: 
$6.95. Maker: Tempo Pro- 
ducts Co., 6200 Cochran Rd., 
Cleveland, O. 44139. 
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Shop shield 


Any time you wear goggles 
for safety, you'll be safer with 
a full-face shield. This one is 
made with a padded headband 
marked for adjustment to any 
hat size. The shield fits over 
eyeglasses; and the plastic is 
replaceable. Price: $4.95, extra 
visors $1. Merit Abrasives, 
201 W. Manville, Compton, 
Calif. 90224 
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Level best 


An electronic level? You bet- 
ter believe it. It works like 
this: Set protractor dial to 
desired angle, and turn it on. 
A red light and a buzz mean 
you're on the money. If not, 
amber lights indicate which 
end is high. Silveco, 11661 
San Vincente Blvd., Suite 
1002, Los Angeles, Calif. 
90094, makes it. Price? $60. 


Hand sander 

Corners, grooves, molding 
contours—they're all grist 
for this sander's mill. Sand- 
paper strips lock over flat or 
wedge-shaped inserts. As 
strips wear, you slide new 
paper into position. Jim's 
Dandy Sander is $3.49 from 
JRJ Ent., 8849 Jamacha Rd., 
Spring Valley, Calif. 92077. 


Cutoff guide 

Straight cuts with your cutoff 
saw are straighter with the 
Chapco saw guide. A built-in 
clamp secures it to boards up 
to 10 in. wide. The guide arm 
swings 45 degrees left or 
right for miter cuts, locks at 
90 degrees for crosscuts. 
Chapco, Inc., Chester, Conn. 
06412, makes it. Price: 
$12.95 


Hot melt 


Here's a hot-melt glue that 
needs no gun. You light it 
with a match, dribble the melt- 
ing glue onto the work, press 
parts together for a minute, 
then relax. In 20 minutes, the 
glue is cured. Five 8-in. Quick 
Sticks are $1.25 from Don-El 
Ent., Box 3251, Boulder, 
Colo. 80303. 


Compact hack 

Here's a hacksaw made for 
work in cramped quarters. 
It's only 10 in. long (uses 6- 
in. blades), and its frame 
tapers toward the nose. You 
can set the blade in any of six 
locking positions. The Mel 
saw is $3.75 (two for $7) 
from Lorac, Box 882, Ingle- 
wood, Calif. 90307. 


Defuser 

When is an aerosol can not a 
can? When it finds its way 
into a rubbish fire. Then it's 
а bomb. Aero-Dispoz ends 
this safety hazard by letting 
you depressurize empties be- 
fore you discard them. It 
handles all can sizes, sells for 
$2.49 from K.C. Industries, 
Box 571, Ogallala, Nebr. 
69153. 
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Blade grinder 

No need to remove your 
mower blade for sharpening— 
this sharpener chucks into 
your %4-їп. drill to do the job 
in place. Two-sided abrasive 
wheel reverses for double 
life, sharpens garden tools, 
too. It's $1.98 from Arco 
Tools, 421 W. 203 St., New 
York, N.Y. 10034. 
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Whirling shower 
Granted—the airbrusher used 
a little artistic license in de- 
picting the effect you get 
from this rotary shower head. 
But the nozzle wil! discharge 
streams of swirling water to 
give you a quasi-whirlpool 
bath while you shower. The 
Rain Jet head fits standard 
Y,-in. pipe, sells at hardware 
and plumbing-supply stores. 
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Flexible fit 


Got a funny-shaped window? 
Hotpoint has an air condition- 
er to fit it. The new Heritage 
Slider/Casement series is 
designed to fit narrow case- 
ment windows like this one, 
plus sliding windows and 
those ultra-narrow double- 
hung types common in older 
homes. The series has 6000-, 
8000-, and 10,000-Btu models. 


| 
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Electric curtains 

An electric blanket for your 
windows? Well, sort of. Ac- 
tually, it's an electric drapery 
lining that kills the cold drafts 
around windows. Just plug it 
in, and the heat's on. Cameo 
Curtains, 260 5th Ave., New 
York, N.Y. 10001, sells it. 
Price? About $13 for a liner 
big enough to cover an av- 
erage-size window. 


Supersinks 

Easy to install, easy to main- 
tain—that's the good news 
about the new line of Duro- 
Cast fixtures. They're made 
of acrylic plastic that won't 
stain or chip (guaranteed for 
1000 months). And they're 
self-rimming. Construction 
Components, 3050 W. 71st 
St., Westminster, Colo. 
80030, makes them. 


Bell ringer 

If you have an electric door- 
bell, you have part of a fire- 
alarm system already in place. 
Telmec provides the other part 
\ —the control unit, detectors, 
and hardware to hook every- 
thing up so your doorbell 
sounds when a fire starts. 
$79.95 from Telmec, Box 74, 
Apalachin, N.Y. 13732. 


Shock stopper 

Want to cheat your kids out 
of the shock of their lives? 
Rotary outlet covers on GE's 
new line of extension cords 
will do the trick. They keep 
kids from sticking pins or 
fingers into the outlet, yet 
open easily when you twist the 
prongs of a plug. Cords come 
in brown and white, in lengths 
from six to 20 feet. 


Reversible cement 


It keeps carpets, throw rugs, 
carpet tiles, and bathroom 
mats in place, but lets you 
remove them later for replace- 
ment or cleaning. That's be- 
cause Peel-Up, Weldwood's 
new carpet adhesive, peels 
off. Also, it's nontoxic, non- 
flammable, nonsniffable, and 
cleans up with water. It comes 
in quart and gallon cans. 


TELMEK 
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Non-tickers 

These experimental clocks 
from RCA's Solid State Di 
sion will run for a year on 
just one set of batteries. 
Liquid-crystal display and 
COS/MOS integrated circuits 
keep power requirements low, 
battery life long. The clocks 
aren't availablc yet, but all 
the components that make 
them not tick are. 


Sub box 


A new component-substitution 
box from Sencore has them 
all. Just dial in: carbon and 
wire-wound resistors, se- 
lenium or silicon diode, stan- 
dard capacitors, and electroly- 
tic caps with large capacity 
and low voltage for transistor 
and IC circuits. The Sencore 
Substitutor is $90. 


Tape rack 


Tired of storing your cassettes 
in piles, groups, and bunches? 
Now you can keep 'em neat 
with this Audiovox Stow-A- 
Way tape rack. It takes up 
just seven inches of shelf 
space, holds up to 32 cas- 
settes on its rotatable lazy- 
susan base. Price: $9.95 from 
Audiovox, Hauppauge, N.Y. 
11787. 
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Black-band color 


First set to use Toshiba's new 
in-line Blackstripe color picture 
tube is their 13-in. portable. 
Alternating the color phos- 
phors and opaque black bands 
is said to increase brightness 
some 60 percent over conven- 
tional tubes. Model C-333 
sells for $369.95. 


Pushbutton entry 

You have security at your 
fingertips with the Telesis 
digital lock. Connected to any 
electromechanical door lock, 
burglar alarm, or surveillance 
system, the five-digit program- 
able code allows only you to 
enter. Momentary and latched 
outputs are provided. It's $40 
from Telesis Lab., Box 387, 
Chillicothe, Ohio 45601. 


1A. 


AM binoculars 


Keep well informed at your 
next sporting event with this 
Binoc/Radio Pak from Bush- 
nell. While you're fine-tuning 
the binoculars for a better 
look, an AM radio built into 
the carrying case fills you in 
on extra details of the game. 
Two models: Sportview for 
general viewing ($68.50) or 
wide angle ($74.50). 


me 
Lightweight scope 
Like to take your work home 
with you? If you're in elec- 
tronic servicing, this Leader 
LBO-310 scope makes it easy. 
It's just 6 by 4 by 13% inches 
in size and weighs 10 pounds. 
It operates on 110 or 220 
VAC, or 12-volt power supply. 
Price: $199.95. Maker: Leader 
Instruments, 37-27 27th St., 
Long Island City, N.Y. 11101. 
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Glass etcher 

Car thieves who switch license 
plates won't like this: a glass- 
etching system— self-stick 
numbering stencils and etching 
fluid. First, your registration 
number is pressed on the 
window and painted with the 
fluid. With the stencils peeled 
off, it's on for good. Carmark 
Ltd., 47 Victoria St., London 
S.W. 1., England. 


Safety seats 

GM now has two sizes of car 
seats for kids up to about four 
years old. Children 20 to 40 
pounds fit the Child Safety 
Seat (left) and face forward; 
infants weighing less than 20 
pounds ride in a semireclin- 
ing position facing rearward. 
Either one can be used in 
front or rear seats of most 
American cars with seat belts. 


Mini AM radio 


Car radio in the palm of your 
hand? It's the super-compact 
Motorola TM573A AM radio. 
The maker says it's half the 
size of any pushbutton radio 
they've ever offered. Push/ 
pull audio output and tone 
control are included. The 
solid-state unit will fit in your 
glove box. 


Step bumper 
Constructed of heavy-gauge, 
nonskid steel, the Extension 
Step Bumper extends your 
rear bumper, provides a step- 
up, and accommodates slide- 
in brackets for campers up to 
11 feet. Three models fit most 
American pickups. Kenco 
Engineering, Box 726, Middle- 
bury, Ind. 46540. 
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Ball-joint kit 

Now there's a ball-joint repair 
kit that's as easy to use as 
greasing your car, says the 
maker. Shimmy Stop features 
à resinous compound contain- 
ing lubricating pigments that 
quickly cure to a rubber-like 
solid when the compound is 
injected into worn ball joints. 
Superior Industries, 14721 
Keswick St., Van Nuys, Calif. 


Emission tester 

Soon your local mechanic 
will know just how much—or 
how little—emissions your 
car's exhaust system spews 
out. Chrysler plans to make 
ап 18-pound analyzer that'll 
detect hydrocarbon and carbon 
monoxide emissions. The de- 
vice will be used by dealers 
and garages to tune cars. 
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How Science Is Solving the 
Mystery of the Northern Lights 


Long an enigma, this dazzling polar display now appears to flare up when 
streams of particles from the sun invade the Earth's magnetic field 


By ROBERT GANNON 


ILLUSTRATIONS BY DEAN ELLIS 


vA Chasing the aurora in a research plane 


PS Adventure Editor Robert 
Gannon, at left in photo, talks to 
mission director James Whalen. 
Gannon is first reporter to accom- 
pany an Air Force research team 
that has been flying beneath the 
northern lights for 10 years. Their 
KC 135 zigzagged 4400 miles 
from Goose Bay, Labrador, to Fair- 
banks, Alaska, at a speed that kept 
them at perpetual midnight for the 
flight's nine-odd hours. Mission: 
Photograph and eavesdrop elec- 
tronically on the swirling aurora 
and coordinate the data collected 
by satellites and ground stations. 


The face of the postcard-size TV set sputtered with 
meaningless speckles of snow, while Air Force M/Sgt. 
James Smith fidgeted with its knobs. Suddenly a sharp, 
glowing point appeared near one corner. “Ah, there’s 
a star,” Smitty said. “And there's another.” I glanced 
out of the plane’s window and saw only the wing and 
surrounding grayness. "We're still a couple of thousand 
feet from the top of the clouds," he explained, "but the 
camera is picking up infrared frequencies." The TV 
camera, mounted atop the plane, pointed straight up. 

We weren't looking for stars, though. We were search- 
ing for the northern lights, sometimes called the Aurora 
Borealis. Another star appeared on the screen; two more 
followed. Then, suddenly, a streak of light swirled 
across the screen like a sagging С. “Hey, look at that!” 
said Smitty. "We're out of the clouds and look at it; 
look outside.” I hurried to the window and got an 
extraordinary view of the aurora. 

What we were doing was flying a zigzagging, 4400- 
mile path westward, from Goose Bay, Labrador, near the 
Atlantic, to Fairbanks, Alaska. It was midnight, and 
our speed just matched the Earth’s turning, so we 
would stay at midnight throughout the flight’s 9%, 
hours. 

Why Air Force interest in the aurora? Because it 
fouls up communications. When the lights are lively, 
almost no high-frequency signals can cross the Arctic 
region. (Line-of-sight uhf and vhf can be used, but 
hardly anyone is around to hear.) 
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The basic mechanism of the lights has been fairly 
well understood for years. They’re caused by electrons 
and protons shot out from the sun. The particles stream 
into the Earth's atmosphere at a great density-—100 
million or so per square inch—and collide with atmo- 
spheric gas molecules some 50 to 500 miles above the 
surface, giving off light as they do so. Most activity 
occurs near the poles because the charged particles are 
deflected by the Earth's magnetic field elsewhere. (In 
the south-pole region the effect is called Aurora Aus- 
tralis—the southern lights.) 

That’s the basic view, anyway. Syun-Ichi Akasofu, 
of the University of Alaska, probably the most knowing 
of all aurora scientists, told me "it's much more com- 
plicated than that." 

What complicates things is that recent satellite mea- 
surements of incoming auroral particles show them to 
be traveling at much higher speeds than the solar wind 
particles. The altitude of brightest light is usually 
only about 70 miles, and in order for particles to plunge 
that far into the atmosphere, they'd have to have been 
accelerated to considerably higher energies than seem 
possible. 

The secret, physicists conclude, is that most of the 
particles don’t come directly from the sun, but first by- 
pass the Earth, are trapped in the magnetosphere (the 
region of magnetic field surrounding and trailing be- 
hind the Earth, that is pushed there by the solar wind) 
then somehow are shot back toward Earth like a whip 


Ever-changing, fantastic shapes of northern lights make 
them one of nature's most fascinating spectacles. Color most 
often seen is bluish-green. Colors result when oxygen and ni- 
trogen in air are bombarded by incoming electrons and protons 


tip to stream down the field lines toward the magnetic 
poles. 

They rarely focus on the poles, however, but are 
brightest a thousand miles south. A dozen years ago 
a Russian physicist theorized that this zone of highest 
activity extended all the way around the Earth in a 
huge, lopsided ring with its lower edge (at midnight) 
usually above mid-Canada, its top near the Arctic Cir- 
cle. He called it the auroral oval, but not everyone 
accepted his idea. That is, until satellite photos showed 
it sitting there, like a halo. 

Now we were underneath this halo, below the auroral 
oval, Alaska-bound. 

Training for the trip. Back at the Air Force Cam- 
bridge (Mass.) Research Lab headquarters, we had all 
gone through survival training. (Don't touch metal or 
you'll lose your skin; wind-chill factor,is 10 times 
greater if you're sweaty; snow blindness feels like a 
hundred cinders in the eyes; don't try walking to 
civilization alone. Fat chance.) I was fitted with per- 
sonal helmet, parachute, and oxygen equipment, out- 
fitted with Arctic gear, and told that temperatures in 
Fairbanks, our destination, usually were in the minus 
40s or 50s this time of year. We flew to Goose Bay, 
then the next night, taking off in a roaring snowstorm, 
began the search. 

Now our speed, as we broke through the clouds, 
was 482 mph, our altitude, 31,500 ft. The temperature 
outside was -57 F. 


from sun and release radiant energy. In general, blue-green 
corresponds to excited nitrogen molecule; red to oxygen at 
about 250 km height; green to oxygen at about 130 km. Other 
color combinations are seen, but more rarely. 


Smitty yelled again for me to look. I did, and there 
spread out before me was the aurora. I was surprised. 
I had expected it to be very colorful. It wasn't; it 
was the tint of blue-green moonlight. But it was awe- 
some, because it was huge—stretched all across the sky. 
And active—things going on all over. 

Off to the left stood a greenish pipe organ, a row of 
swords, a picket fence with each picket changing its 
length. Directly in front, a spiraling swarm of luminous 
bees swirled off into the distance. And to the right, 
more pickets—only here they looked like hundreds of 
parallel searchlight beams, each varying in intensity. 
Then they suddenly fanned out—no movement, exactly; 
the original beams simply faded out as others took their 
place. I moved to the opposite window. Out there, more 
lights; but an overall glow like a city in the distance, 
or a slow-motion thunderstorm. People have even turned 
in fire alarms, believing a nearby town aflame. 

Ringing the changes. Then it doesn’t look like any 
of that, but like greenish oil on a pond. No, like moving 
smoke. You keep thinking of smoke because it’s famil- 
iar. But what you see doesn’t act like smoke. It doesn’t 
move from one spot to another but fades and brightens 
—a little like those movie marquees whose blinking 
lights make you think they’re moving. 

Now the whole sky has a permanent wave—shifting 
to Shirley Temple curls. They begin to flutter, like a 
curtain in the wind. I glance away, and when I look 

Continued 
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back the curtains have formed a huge ring around the 
plane. It slowly tightens. Eerie. 

Walking from window to window, checking the re- 
cording machinery, stopping every so often to explain 
something to me was Dr. James Whalen, 45, ex- 
nuclear physicist, now one of the world's experts on the 
aurora, and this mission's scientific director. He's made 
dozens of these flights over the five years he's been with 
AFCRL. He's seen it all before, I figured. 

"But each flight is different" he commented. “Апа 
this time in particular—I don't think I've ever seen so 
much going on at one time." 

A band of light stretched before us now. “That’s 
about 150 kilometers high and maybe 1000 across, Га 
guess," he said. "Notice it's sharply defined on the 
lower edge, and hazy at the top? That’s a common pat- 
tern. That shows that the particles causing it are of 
varying energy levels, and that the maximum penetra- 
tion of the atmosphere is very clearly defined; they are 
able to plunge to a certain set altitude, and absolutely 
no more. Why these energies? Who knows? Just one of 
the mysteries." 

Another mystery is that of the pulsations, the 
"breathings," of the aurora. At certain times the whole 
oval expands and becomes more active. One set of 
rhythms is closely tied in with the sun. When its surface 
is very agitated, when solar flares stretch outward, you 
can expect wild aurora displays a day or two later. 
These last a couple of days, then usually quiet for a 
week—then more activity. Such storms occur every 27 
days or so, on average. 

The substorm. In the mid 60s, scientists discovered 
another rhythm—intense activity for about two hours, 
then little, then another spate of brilliance two hours 
later. Comments Whalen: “Ideas abound as to the cause 
of the substorm, but nobody has even a solid theory. 

“A whole lot of other things don't fit either. For ex- 
ample, about an hour before a substorm starts, in the 
magnetic field between Earth and the sun, there seems 
to be a reversal of the magnetic field. If a compass were 
out there it might be pointing north. Then suddenly it 
turns south—and that means a substorm will probably 
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Northern lights—fact and fiction 


€ How often does the aurora occur? All the time—even 
in daylight—but it isn't seen terribly often in the U.S. In 
Boston, for example, it occurs about three percent of the 
time, or once a month. But it may be so faint that city 
lights obscure it. Or clouds may cover it. Or you simply 
may not look up. Southern U.S. sky watchers see the 
lights about once a year as a dark glow near the horizon. 
In 1958, a blood red aurora appeared as far south as 
Mexico. 


€ 1з it true that the lights make sounds, sometimes? 
Maybe, but scientists haven't heard them. University of 
Alaska aurora-expert Dr. T. Neil Davis told me that sev- 
eral friends, and his wife, have heard such sounds. He 
says it's possible that "the sensation is being created 
within the individual by some physical mechanism not in- 
volving sound waves per se.” 


€ 15 it true that the aurora causes blackouts of elec- 
tricity sometimes? Yes. High current flow in the atmo- 
sphere occasionally, through induction, throws power-plant 
breakers on the ground. 


€ Why isn't the aurora more colorful? It is, but we can't 
see it. Low-level light is detected only by the rods in our 
eyes, not the cones—and rods don't perceive color. Only 
when the aurora gets really bright do the cones come into 
use to make out the greens and reds.—R.G. 
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Composite photo of northern lights as seen from space 
pieced together from a series of Air Force shots made t 
weather satellite. The aurora stretches across Canada. Note 
lights of U.S. cities stand out in this view of the North Amer 
continent taken on a night when there was no reflected m 
light. Camera lens could not "see" objects less than two 
across. Five orbits of satellite produced photo. 


All-sky photo of swirling northern lights was taken at 
Alaska’s Ft, Yukon Observatory. Tree is at lower right. Expo: 
three seconds on special high-speed film. 
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Five cars lined up in a mist (left to right): white, ivory, orange, red, sky blue. Ivory shines. 


Hia in a skyscraper above New Haven, Conn., Frank McCarthy 
" sits every day, watching cars through field glasses. McCarthy works 
Most popular colors for the AAA, and his job is to broadcast traffic reports. The other day 
in '63 vs. '73 a jam-up developed about a mile downstream on interstate 95 and he 
2096 focused his glasses. In the usual haze, cars of certain colors were hard 
New-car buyers' color choices to see. But suddenly, a bright banana-yellow Charger jumped out of 
have changed greatly in 10 years. the jam, and you could see it as clear as lightning. "It's always the 
White is down, and yellow and yellows and whites that show up first," says McCarthy. He and his 
beige are up. Latest trend is to- partner Jack Casey have seen that a million times. Now, this was in 
ward so-called "earth" colors— broad daylight. But experience indicates that bright colors are also 
tans, browns, and gold. the most easily spotted when it rains, and at night. The same con- 
clusions are supported by more scientific studies undertaken by Mer- 
cedes-Benz in Europe (see graphs on later page). 
But if white is so great for easy recognition under average condi- 
tions, what about a snowstorm? Or even against a snowy background? 
Then a white car would have perfect camouflage, like white-coated 
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condition: open shade. 


than others," says Roy C. Haeusler, 3 
poration engineer of auto safety and security. But he adds 
agree with the general opinion that brighter colors are easier to see 
but we have no scientific studies to prove they are always best—nor 
do we ге any proof to the contrary.” 
Auto dealers report that quite a few buyers come in today a 

for cars that “can be seen.” What they end up with, however, is not 

the car that is most easily seen, but a car with a color they 
think of bright and noticeable. Since fire engines are red, many 
people believe that's a high-visibility color, while Mercedes-Benz 
rates it very low in recognition value. This misapprehension seems to 
affect Pontiac buyers more than others. In the ’73 models, Pontiac 
buyers chose deep florentine red and the somewhat brighter buc- = 
сапеег red as the most popular colors. А year ago, green was the A clean car is more vi Wbover same 

Continued car, same day, before and after washing. 


Yellow paint at night reflects light from headlights of an- Red paint at night seems to soak up illumination from car 
other car, though tail end, outside light beam, is invisible. headlights. Only chrome and brightwork make it visible. 


White car tends to disappear against snow background. Paintshop assembly line: Sheet metal 0.6-0.9mm thick is 
In snow country, white color could be a disadvantage covered h four-six coats for combined O.1mm thickness 
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Chrysler's Roy C. Haeusler: "My next car will be painted maroon with a 


“It's always the yellows and whites that show up first,” 
says Frank McCarthy (right), who monitors cars from high up. 


favorite color of Pontiac buyers. Maybe there's no ac- 
counting for personal preference. 

However, Dick Teague, American Motors vice-presi- 
dent in charge of styling, has made some studies that 
show color popularity reflecting the social mood. “Colors 
that are growing in popularity by leaps and bounds," 
says Teague, “аге earth colors—tans, browns, and gold. 
We think that's because of the ecology kick." 

As for fire engines, some cities have been experiment- 
ing with other colors, such as yellow or—believe it or 
not—chartreuse (yellow-green) with considerable suc- 
cess. Red paint just gets lost against traffic, surround- 
ing buildings, neon signs, billboards, and even the coun- 
tryside. 

Red is camouflaged because there is a lot more red 
around us than we realize. And at night, a red fire en- 
gine just goes black! Indiana University's vision expert, 
Dr. Merrill J. Allen, confirms this: *Red turns so black 
at night that it's lethal." 

'The fact that school buses are yellow is not based 
only on visibility, but on the fact that American road 
users are conditioned to yellow vehicles being slow- 
moving or stationary (highway construction and main- 
tenance equipment) or particularly associated with the 
presence of children. In any case, a big “caution” mark. 

Bright colors, however, may create another visibility 
problem: glare. Sunlight or other light sources may be 
reflected from the hood and cowl, and obscure or ob- 
struct part of the driver's view. That’s why race and 
rally cars usually have matt black or other “flat” (non- 
reflective) paint jobs on the hood. Perhaps it's enough 
to have part of your car white, yellow, or orange. *My 
present cars are white and gold," says Chrysler's Haeus- 
ler, and then confesses: *My next car will be maroon 
with a white vinyl top." 
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Dry spray: metal particles in paint are trapped in haphazard 
pattern, giving to automobiles a high-metallic finish. 
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Visibility isn't the only thing to consider. Which 
colors fade and grow dull? *Since the arrival of acrylic 
paints,” says AMC's Dick Teague, “that problem is 
not so severe as in the past. Before, maroon-colored cars 
—and some dark blues—used to blush badly after two 
to three years because the ultraviolet rays in the sun 
would attack these colors. Now, these colors hold up as 
well as others." But any color can fade. You don't have 
to worry too much about that if you wax your car— 
when it's a year old, and once a year after that. Even 
some grays and greens can fade. But metallic paints 
have special problems. 

Protruding aluminum particles. We asked Dudley 
Smart, manager of the color and fabrics studio at 
Chrysler Corp., about those problems. “Metallic paints 
have aluminum particles held in suspension in the paint," 
he explained, *and pieces of them sometimes protrude 
through the top coat of paint." “Їп addition," says Dick 
Teague, *aluminum flakes can 'mottle' in the paint." 
'This becomes most apparent if you use power buffing 
often or heavily. That's because you are removing 
patches of the top coat to let the aluminum flakes 
through to the surface. If this happens, the paint makers 
say, you can brighten up the dull spots with a mild 
abrasive polish. Then wax. All colors hold better if 
waxed. 

Chrysler tests all its paints under the most grueling 
conditions they can invent: no waxing, then 24 months 
in Florida exposed to salt spray and high-intensity sun 
in rapidly recurring cycles. No paint goes into produc- 
tion on any Chrysler product that has not withstood 
this test. 

Can you match the paint? Suppose your car gets 
bumped or scratched? This can be a big problem. Some 
paints are easy to match, some are difficult, and others 
just plain impossible. A poor match, of course, cuts 
your car's resale value. And a perfect match is almost 
impossible to get. Even "factory" paint isn't 100-per- 
cent uniform. Good paintshop men like George Ranalli 
of Branford, Conn., tell me that the auto makers aren't 
always matching colors right—especially the new and 
popular golds. 

And a Detroit undercoating engineer told me: “Don’t 
think for a minute that all the paint on your new car is 
the same." Many cars get paint first-aid after coming off 
the assembly line because of body damage, a paint 
flaw, or incomplete painting. The last-minute repair 
paint, however, doesn't go through the usual bake 
shop. “When we clean one of these cars with mineral 
Spirits, we sometimes find this paint coming off on the 
cloth," the engineer said. 

So, when you buy a new car, have a good look all 
around at the paint, especially if it's metallic. 'ТҺе older 
types of nonmetallic paints, usually called “solid” 
paints, are much easier to match. Most foreign cars use 
solid paints, and all domestic auto makers offer several 
solid paints. 

Why metallics are tough to match. The metallics 
(also called “polys” or polychromatics) are far more 
complex. Some whites contain aluminum flakes plus 
four colors, including, believe it or not, red. All of these 


Wet spray: metal particles in paint settle in a parallel pat- 
tern, giving a strong pigment color effect to finish. 


white vinyl top" 


must be carefully metered out and mixed. And some 
paints contain as many as 11 different pigments. In ad- 
dition, there are different amounts and different sizes of 
aluminum flakes. Any deviation in the color mix, the 
percentage of flakes, and even the temperature and 
humidity can make a difference. So can the paintshop 
man. One man may give your car an entirely different 
tone from another man using the exact same mixture 
and spray gun. 

Most cars with metallic paint are sprayed "wet." 
‘That means the spray has high thinner or reducer con- 
tent in relation to the air pressure. It also means that 
the repair-paint mix must be “wet.” A “dry” coat turns 
out lighter, with a more metallic look. It can be covered 
by several layers of "wet" spray, but hitting the right 
degree of wetness right off gives the best uniformity and 
matching. 

In general, when matching colors, according to a care- 
ful, experienced paint man, Don Perry of Ashley Falls, 
Mass., you should bear in mind: 

ө Easiest colors to match are orange, medium blue, 
dark blue, beige, dark green, and gray with low metallic 
content. 

* Toughest to match are red, light blue, yellow and 
gold, dark brown, copper bronze, medium green, and 
high-metallic gray. 

Then there's the matter of nonstandard matches of 
interior trim and exterior paint. The auto makers will 
give you any combination you want, but used-car deal- 
ers prefer standard combinations. Most nonstandard 
combinations will look odd to individual used-car buy- 
ers, too, so for best resale value, you are advised to 
Stick to standard color combinations. 

Buying a new car? Before that gleaming surface 
overwhelms you, ask yourself these questions: 

Will your color stand spot-repairing? That’s a $10 
touch-up, as opposed to $25-$100 area painting. In gen- 
eral, acrylic lacquer (General Motors) spot-patches eas- 
ier than acrylic enamel (used by the other car makers). 
But that's a matter of material specification, not of 
color. The colors that spot-patch best, whether lacquer 
or enamel, are the nonmetallic blues, yellows, or greens. 

Will it stay clean? Dark colors show dirt mostly as 
light stains. White resists dust, but streaks badly. The 
cleanest colors seem to be medium and eggshell green, 
yellow-green, and gold to medium-brown. 

Will it show rust? ЇЇ you keep the car, that is. If you 
intend to keep the car for four or five years, you don't 
want white. Rust just ruins white. The best is gold, 
which camouflages even “five-year rust." 

Will it reflect heat? Dark paints soak up the heat, 
while light paints reject it. A dark-blue car parked in 
the sun will be warmer inside at the end of the day 
than a bright yellow car parked next to it. That means 
you'l be hotter, or your air-conditioning system must 
work harder. 

What will the paint cost? This can make quite a 
difference on a big repair, or a complete paint job. In 
general the more flakes you can see sparkling in a 
color, the higher the price. Exotic pigments like copper- 
bronze and. yellow-gold can go up to $19 a pound. 
Some basic pigments are only 13 cents a pound. 

Will you lose on the trade-in? A dealer will spot a 
mismatch and discount it heavily. But even good-qual- 
ity paint can be hard to sell if it's the wrong color. 
Black moves very slowly on used-car lots. Big cars 
painted dark green or dark brown are also slow movers. 

Popular and ''one-year" colors. "Some colors 
move very fast—like greens, or blues, or golds,” one 
dealer told me. “I’d advise my son to buy blue or 


Best color for visibility? Sun- 
ny and overcast conditions, twi- 
light and fog, get equal impor- 
tance with highway background. 


LIGHT ORANGE 
DARK YELLOW. 
LIGHT GRAY 
LIGHT BROWN 
BRIGHT RED. 
LIGHT GREEN 
DARK BLUE 


On sunny day with open mea- 
dow background, recognition lev- 
el is higher for orange, lower for 
red and green. 
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LIGHT YELLOW 
DARK BLUE 
DARK BROWN 
DARK RED 
LIGHT BLUE 
BRIGHT RED 


In twilight on blacktop back- 
ground, recognition level is high 
for bright colors, low for dark 
colors on the chart. 


LIGHT YELLOW 
DARK YELLOW 
LIGHT ORANGE. 
LIGHT BROWN 
LIGHT BLUE. 
LIGHT GREE! 


green. Those colors have been around and have stayed 
around. There are some buyers we call ‘blue buyers’ 
because they never want anything else. But a ‘different’ 
color has to have special appeal. This is where small 
cars with hot colors look good. 

“If we get a color without appeal, we knock off $100 
or more immediately.” But—hold your hat—one color 
causes this dealer automatically to knock off several 
hundred dollars. It’s red. Why? “Some people buy red 
and get tired of it. And then, too, you have to keep a 
red car sparkling clean or it looks old.” One color that 
even Detroit cautions you about is what they call the 
sudden “impact” or “one-year” colors—the overnight 
sensations. (Example: some purples.) One day it’s the 
rage, next day you can’t give it away. In general, the 
easiest cars to trade or sell are green, blue, orange, 
gold, and bronze. 

Conclusion: The evidence is strongly in favor of 
bright-colored cars in established tones, with nonmetal- 
lic paints. If you still want a dark car, get plenty of 
chrome and brightwork on it, and make it a rule to 
drive with your lights on so other road users can see 
you—even in broad daylight. Or consider the white- 
vinyl roof. It’s easy to clean, doesn’t hold the heat, 
and improves the recognition level. Gs) 
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Your Own Inflatable Dome: 


Prototype 25-footer is supported by small squirrel-cage fan. You can order kits in your choice of colors. 


Simple slit-type door is closed with a 
five-foot zipper. Air building will remain 
inflated even with door left open. Spa- 
cious, open feeling is a big attraction of 
dome living, as the view at right proves. 
Nylon-reinforced vinyl is tough enough 
for use as the floor. 
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Make It from a Kit 


PS brings bubble buildings into the realm of the 
do-it-yourselfer: Take your choice of kits in three 
sizes—or start from scratch if you like 


By A. J. HAND / PS Home Workshop Editor 


You've read about the new air- 
supported buildings that can cover 
hundreds of acres [PS, Mar. '73]. 
Now take a look at some pneumatics 
designed with you in mind. They’re 
inexpensive, easy to build, and 
adaptable to a whole range of uses. 

The basic single-skin plastic 
dome, inflated by a small blower, can 
be used as a studio, greenhouse, pool 
cover, outdoor rec room, camping or 
vacation shelter, portable classroom, 
or storage facility. 

The 25-footer shown here packs 
down small enough to fit your car’s 
trunk. Two men can set it up and 
inflate it in less than 30 minutes. 
Total weight is under 300 pounds. 

If the 25-footer doesn’t fit your 
size needs, how about a 16- or a 34- 
footer? All three are available as 
kits. None of these is your size? 
Then you can design your own with 
help from a plans booklet. 

To bring you these kits, and the 
plans booklet, we turned to Poor 
Willie Productions—a Boston-based 
design-development firm. They pro- 
duced our prototype  25-footer, 
they're supplying the kits, and they 


created the instruction booklet, too. 

The basic skin used for all the 
dome kits is 12-mil vinyl film. Col- 
ored sections are nylon-reinforced 
Dura-Tuff (Duracote Corp., Raven- 
na, Ohio). Clear sections are Union 
Carbide's Krene, a special vinyl for- 
mulated for greenhouses. 

Both films are extremely tough. 
Outdoor lifespan runs from five to 
10 years. Rips and punctures are 
rare, but easy to fix with vinyl 
patches and cement. 

The gore design. This is one of 
many solutions to the problem of 
building a dome from a membrane 
fabric that is initially flat. 

The dome is broken down into 
small, curved sections called gores. 
When inflated, the gores take on 
a compound curvature, flowing 
smoothly into a dome. These gores 
are welded together with a heat-re- 
sistant vinyl adhesive and solvent: 
Bostik #7130 and methyl ethyl ke- 
tone (МЕК). 

The door. Although large pneu- 
matics often require air locks at 
doors to prevent depressurization 

Continued 


Setting up the dome is a 30-minute 
job for a two-man crew. You start by 
spreading the dome out in a circle. 


Secure dome in place by threading 
plastic water pipe through the catenary 
sleeve, driving stakes down over pipe. 


Hook up the blower and turn it on. 
Dome is inflated in minutes. Use a four- 
way switch on blower to control output. 


Gore layout and cutting requires some 
18 feet of open space. Work inside if you 
can. If not, spread out paper on a smooth 
driveway (paper will keep vinyl clean) 
and work on a windless day. When you 
weld gores together, work on a home- 
made curved track, as shown at left; 
gores won't mate on a flat surface. 
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< core 
and collapse during heavy in-out 
traffic, the 25-foot prototype re- 
mains inflated even when the door is 
left open. The door in this case is 
a five-foot nylon zipper that opens 
and closes a slit-type entrance. 

The blower. The air for all three 
structures is supplied by a Dayton 
direct-drive, squirrel-cage blower. Its 
l4-hp motor has more than enough 
muscle to keep the dome pumped up. 


How to order dome kits 
and plans booklets 


Poor Willie's dome kits come 
complete with the necessary vinyl, 
full-size gore patterns, glue and 
solvent, blower, door zipper, and 
instruction booklet. Fabric floors 
are optional. Prices? 16-foot diam- 
eter dome kits—$300, $325 with 
floor; 25-foot dome kit—$415, 
$480 with floor; 34-footer—$565, 
$675 with floor. A plans booklet 
with gore pattern formulas, design 
ideas, materials sources is $5. Or- 
der from: Poor Willie Productions, 
539 Tremont St., Boston, Mass. 
02116. 
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WELD DETAILS 


Where wind loads are small, in- 
ternal air pressure can be kept low. 
Two psf will do. Where wind loads 
are more severe, you increase inter- 
nal pressure. Poor Willie calculates 
that 10 psf will support the dome 
in winds up to 80 mph. 

Holding the dome down. The 
same air pressure that supports the 
dome would lift it off the ground if 
you didn't anchor it. Attached 
around the 80-foot perimeter of the 
prototype is a catenary sleeve of 
vinyl film, used to stake the dome 
down. Through this sleeve Poor Wil- 
lie threads lengths of one-inch plas- 
tic pipe, joined to form a giant hoop. 
This can be staked to the ground, 
or fastened to a wood or plywood 
deck via plumber's strap and nails 
ог screws. 

Putting a dome together. Mak- 
ing a Poor Willie inflatable is pretty 
much a scissors-and-glue operation. 
A full-scale gore pattern guides the 
cutting of the 18 gores. Patterns in 
the plans booklet outline the win- 
dow, door, and catenary pieces. 

Once you have all parts cut out, 
prepare the gores for assembly. This 
involves cementing in window in- 
serts, and outlining all the weld 
seams with masking tape. Next 
comes assembly of the door panel. 
This requires repeat passes with a 
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sewing machine, but the rest of the 
assembly is the normal solvent-weld- 
ing procedure. After the door panel 
is set, assemble the catenary sleeve, 
blower tube, floor, and cap parts. 

Now you can weld together the two 
gores that will take the door assem- 
bly. All gores are welded on a curved 
track that’s easily made from plans 
in the booklet. You can’t weld the 
gores together on a flat surface— 
their edges won’t meet. 

After gores are joined cut out the 
circular hole for the door panel and 
cement it in place. Then cement the 
blower tube into its gore. 

Once the door and blower-tube 
gores are done, weld together the 
remaining gores, taking care to keep 
the gore bottoms aligned. It's best 
to start all welds at the bottom and 
work toward the top. Don't stretch 
the fabric, or the windows and cate- 
nary's seam lines may not line up. 

Main dome assembled? The cat- 
enary goes on next. It’s followed by 
the floor—if you're using one. After 
you finish the final floor weld, let 
the dome sit for a few hours; better 
yet, overnight. 

Next day you can lay the dome 
out, stake it down, and hook up the 
blower. In minutes you'll experience 
the unique feeling of standing inside 
your own bubble building. йз] 


Stretched Hex 
Doubles 
Your View 


Both ends of this open-plan house 
angle window-walls toward your scenery. 
Fifth in our V-PAC Council series 


Nova in exterior shape and floor plan, this vacation 
house (one of architect Robert Martin Engelbrecht's 
Indian-named series for PS and the sponsors listed at 
right) is dubbed The Omaha. Tribal translation 
going against the current"—an apt description of adven- 
turous builders who don't want a conventional house. 
Two-thirds of the home's 800 sq. ft. is one large living- 
cooking-dining area, with insulating-glass sliding doors 
opening onto a spacious deck. 'The ceiling slopes upward 
to a central skylight. The kitchen is semi-concealed by 
wall fins that bracket the cabinetry. Of possible locations 
for the prefab fireplace, most dramatic is (as shown on 
plan) centered between the canted glass doors. 
Though polygonal, each bedroom will accommodate a 
double bed—or bunks if preferred. A spiral staircase be- 
side the back exit descends to the partial basement (full 
basement is one of many possible options). —Al Lees 


LEISURE HOME 
Plan of the Month 


Council members—and their specialties 


American General (prefab stairs); Andersen (windows, gliding 
doors); Darworth Inc. (stains, preservatives); Du Pont (paints, 
interior finishes); Frigidaire (kitchen appliances); GAF (roof- 
ing); Georgia-Pacific (paneling, doors); Johns-Manville (insu- 
lation); F. E. Myers & Bro. (water pumps); Pass & Seymour 
(wiring devices); Simpson Timber (decking, siding); Singer 
(heating equipment); United Farm Agency (land resources); 
Universal-Rundle (bathroom fixtures); Heatilator (fireplaces). 


You can order plans several ways 


Omaha study plan ($1): floor plan with added specs to help 
you decide if it's for you. V-PAC Guide ($2): catalog of 
other plans in series. One set of blueprints: $25; three sets $35. 
PS Vacation Plans Service, Box 622, Princeton, N. J. 08540. 
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YOU CAN ТАКЕ IT WITH YOU 
Bench Table Folds for Picnic 


Easily-built collapsible unit 
lets you dine in comfort 
wherever you choose 


By JOSEPH GIAMBALVO 


Yom never fight for a roadside 

table again, once you've built this 
clever unit that flattens for toting 
in your trunk. Or, the unit has ad- 
vantages for backyard use: When not 
needed, it folds and stores under 
cover, so when you want it, you'll 
find a clean, dry table—not a weath- 


ered mess. And since it isn't at the 
mercy of the elements all year, it'll 
last forever without refinishing. 

We even carry it along for boat- 
dock dining (below left). 

Although my design is patented 
(No. 3,256,037) and can't be repro- 
duced for sale, POPULAR SCIENCE 


Setup is quick, easy, 
and needs no tools 


Carry flat-folded unit to site, spread 
halves (1) and lock wingnuts on center 
beam. Raise table leaf that has tie bars 
and swing latter out about 45*; hook 
them over beam (2). Raise both leaves 
(3) so tie bars swing under opposite leaf; 
bring leaves together and swing tie bars 
into lock-blocks. Raise seats (4) and low- 
er supports to notch over dowel. Set-up 
unit is sturdy enough to be tipped (5) to 
show tie-bar lock (not a set-up step). 


Travel 


readers are invited to build one table 
for personal use. Materials’ cost 
should be under $30. 

Construction is simple. Built of 
redwood and maple, the folding table 
is surprisingly sturdy when set up. 
The basic principle is triangular ten- 
sion with three fixed points. 


= 


To fasten leg assembly to top, center on locked leaves, 
make starting holes with sharp awl, use offset screwdriver to 
turn hinge screws. Ropes hold position (clamps stop creep). 


Hardware is standard, except for 
the pivot hinge. A long search for 
one to do the job proved fruitless, 
so I designed my own (sketch). 

Ten of the backflap hinges are off- 
set in a vise (next page) to permit 
a tighter fit when closed, and to al- 
low the table leaf and seat to rest 
squarely on the supporting joint 
when open. The four hinges you 
don't offset go on the top (105-de- 
gree-bevel) end of the table supports. 

Secure the hinges with No. 6 sheet 
metal screws—they give greater hold- 
ing power than wood screws. In the 


maple, use a 52 drill for pilot holes 
(a sharp awl will do for softer red- 
wood). When applying the hinges, 
take care to get a good fit on leg and 
table support, as shown. 

Milled dimensions of 1-by-12 red- 
wood are, of course, 34" by 1114”. 
But the 1" (34") maple was ripped 
into actual 2" and 3" widths from 
wider stock. 

For accurate angles, lay them out 
with straight, dark lines. After cut- 
ting, true them on a disk-sander ta- 
ble, leaving a hair of the line. A 

Continued 


Once supports are fastened to seats, butt seat against table 
leaf, use predrilled 3/16" hole as template to drill through leg 
for pivot bolts. Unit is semifolded as in photo 1, above. 
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TABLE SUPPORT 
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bandsaw is best for cutting the tabl 
supports out of the legs. 

It's a no-waste project: Two о 
the four 4’ lengths of 1-by-12s ai 
ripped to 9” widths and the scrap: 
are used for the tie-bar assemblie: 
From each strip, cut one tie bar ant 
two spacers. For the cleats, glue anq 
nail (from the bottom) the redwoo: 
spacer, paper spacers, and mee 
stop, then drill from the opposi 
side for the countersunk wood screw: 
The paper lets the tie bar slide unde} 
the cleat. 

To pivot the bars to the undersid 
drill two 3/16” holes through on 
leaf and countersink the top side sq 
the flathead bolt sets below the sur 
face. Relieve the opposite side so 
nut can be locked flush with th 
surface (1" of bolt protruding). 

Attach the tie bar with washel 
and nut to pivot smoothly. Positio: 
it square with table edge, clamp 
cleat to its stop, and screw in place 
Sand a slight radius on one corner oj 
the cleat so the tie bar clears yel 
locks snugly. 


Ten of 14 hinges need reworking iı 
vise. Place leaves against jaw, hold ees 
steel against barrel, tighten vise to offset 


Make pivot of 
1/8" 2024 alumi- 
num. Cut first 
side and clamp 
Scrap to opposite 
leg; drill and riv- 
et. Scrap acts as 
spacer. You'll 
need pair for 
each end. Center- 
beam boltis pivot. 
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Color? Light transmission? Here's what 
to look for in sunglasses—and why you 
need a pair that'll do the job 


By RICHARD DAY 


This article has been reviewed for accuracy by 
the American Optometric and American Medical 
Associations. 


n you buy sunglasses for style and a cheap 
price, join the club. Not one of us would choose 
our eyeglasses that way, but sunglasses . . . well, 
they're different. Or are they? 

Exposure to visible and invisible light rays 
for long periods can make your eyes sting and 
burn. And you don't need a doctor to tell you 
that long periods in an especially bright environ- 
ment—the beach, on the water, in snow, or on 
the highway on a bright day—can result in con- 
siderable physical discomfort, and possibly even 
danger if you're driving into the sun at 75 mph. 
Also, excessive exposure has been known to cause 
cataracts—an opacity of the lenses of the eyes— 
which, if not surgically removed, bring on even- 
tual blindness. 

At any rate, anyone who goes outside on a 
bright day needs sunglasses. So do some who 
work in brightly lighted interiors. 

A day spent outdoors in bright sunlight may 
rob you of as much as 50 percent of your ability 
to see at night. It may take as long as a week 
without further exposure to recover your normal 
night vision. The worst is that you don't even 
know; you have no basis of comparison. Com- 
pared to this, the permanent squint lines that 
glare puts on your face are a relatively minor 
problem. 

Most people recognize their need for sun- 
glasses. As a result, the annual dark-specs mar- 
ket stands at $300 million, largest in the whole 
beauty /health-care field. But sunglasses come in 
a tremendous variety of styles, colors, and 
shapes, with plastic or glass lenses, and selling 
from 50 cents up to $50 or more. Here's what 
you need to know to pick the best ones for you. 

The lens. Obviously, the most important part 
of sunglasses are the lenses. The best lenses 
are optically ground and polished either in plano 

(noncorrecting) or to prescription. Sunglasses 
with these ophthalmic-quality lenses cost $10 and 
more. Cheaper lenses are stamped and heat- 
formed or injection-molded of colored plastic, 
or are blown from glass. Some of the plastic ones 

Continued 


Beat the Squint...with 


SUN GLASSES 


E 200 
With diminishing light (top to bottom), the photochromic lens at 
right gets clearer, while the pupil in uncovered eye enlarges. 
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Flier's glasses by Bausch and Lomb 
have gradient-density lenses. Clear sec- 
tion at bottom enables him to read in- 
struments, while his eyes are protected. 


are specially treated to be polarizing, 
thus filtering out horizontally polar- 
ized reflected light from road, water, 
etc. while passing vertically polar- 
ized .information-carrying light to 
your eyes. Formed, molded, and 
blown lenses vary from good to ter- 
rible, but they're never of ophthal- 
mic quality. 

However, it's by no means clear 
that you need this expensive quality. 
Dr. Arthur H. Kenney, chief ophthal- 
mologist of the Wills Eye Hospital 
and Research Institute, Philadelphia, 
says, “The eye cannot be damaged by 
warped and irregular glasses any 
more than one can harm his eyes by 
looking through a cheap windowpane 
or into an irregular reflecting mirror 
in an amusement park. Visual dis- 
turbances from such wavy surfaces 
may be unpleasant or frankly nause- 
ating, but do not damage the eye.” 

Test your own sunglasses. If 
you have a slide projector, project 
a slide through them. This shows up 
lens aberrations graphically and im- 
mediately. A rating of excellent indi- 
cates ground-and-polished lenses of 
ophthalmic quality, the kind your 
eye doctor would recommend. No 
others, I found, could produce a truly 
sharp image on the screen. 

A sunglass lens, to be effective, 
should pass no more than 30 percent 
of the light that falls on it. For out- 
door use, a 15-20-percent range is 
better. (Sadly, the manufacturers 
rarely give you their transmission 
figures.) Naturally, the two lenses 
should be matched in their color and 
density. 

Lens colors vary all over the rain- 
bow, but for reliable color percep- 
tion, neutral gray performs best, es- 
pecially for driving. Odd colors can 
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distort your color perception. (That 
may not bother you, but you should 
be sure they’re dark enough.) One 
shade of green lens, though, matches 
the color sensitivity of the human 
eye, and thus can pass as much as 
30 percent of the light and still pro- 
vide the same glare protection as a 
darker neutral-gray lens. If you need 
accurate color perception, however, 
stick to gray. 

Polarizing lenses, because they re- 
duce polarized reflections and darken 
polarized sky light, may pass more 
light than  nonpolarizing lenses. 
Their optimum transmission is 20 to 
25 percent. These lenses comprise 
half the market today. 

Sunglass lenses with one-way mir- 
ror-like coatings hold back some of 
the light without affecting color per- 
ception. But watch it. One cheap 
pair I bought reflected so much light 
from behind the lens that glare was 
always a problem, even indoors. 

Gradient density. On some of 
the best Bausch & Lomb lenses a 
heavy-density shiny Inconel coating 
may be vacuum-applied at the top, 
but not at lens center or at bottom. 
Or it may be used low on colored 
lenses to reduce ground glare. These 
gradient-density lenses are especially 
useful to pilots and truck drivers who 
must shift their eyes from the bright 
road or sky to the darker instrument 
panels they monitor. While indis- 
pensable to them, such lenses may 
prove distracting to others. 

All sunglasses, if the lenses are 
dark enough, filter out enough of the 
visible light spectrum. But what 


Test for impact resistance must be 
passed. Lens must not shatter when steel 
ball (above) drops 50 inches onto it. 


about ultraviolet and infrared rays? 
Most reputable sunglasses handle 
both all right. Plastic lenses permit 
more infrared rays to reach the eye 
than glass lenses do. But it may not 
matter. Julian Morris, information 
officer of the National Eye Institute, 
says the ability of sunglasses to 
Screen either ultraviolet or infrared 
is unimportant. There's not enough 
of those rays in the natural environ- 
ment to harm the eyes. 

Impact resistance. More than 
a year ago, the federal Food and 
Drug Administration set a minimum 
impact resistance for lenses in prac- 
tically all glasses, including sun- 
glasses. Even imports sold here must 
meet this requirement for your eye 
protection. Glasses manufactured be- 
fore 1972 and not yet sold are still 
legal, however, so it's a good idea to 
look for a label stating that the 
glasses meet the current impact-re- 
sistance minimum. Glass lenses must 
be heat-treated, chemically tempered, 
or hardened to render them impact 
resistant enough to stay whole when 
the FDA-required 5/8-inch steel 
ball drops 50 inches onto one. Meet- 
ing the federal standards does not 
mean the specs rival safety glasses. 

About frames. You will find 
both plastic and metal sunglass 
frames in many styles and qualities. 
Some poor lenses may even come in 
great frames. The better plastic 
Írames give you widened nose rests. 
'They also provide metal cores inside 
plastic temples to prevent breakage 
and to permit bending for fit. While 
you cannot see the wires in opaque 
Írames, if the same manufacturer's 
see-through styles have them, the 
wires are usually there. 

A brow band to reinforce the bridge 
on wire frames shows increasing pop- 
ularity. On some sunglasses it wears 
a plastic-covering for cushioning. 
Rocking nose pads of plastic are 
found on most wire frames. 

When you buy your next pair of 
sunglasses, you'll run into what are 
called "funglasses"—the ones with 
the zany shapes and colors. Most are 
made for women, though you'll find 
them in men's styles, too. Get them , 
for fun, if you like, never for glare 
prctection. Their lenses aren't dark 
enough. 

If you choose sunglasses for chil- 
dren, see that they meet the same 
optical and safety standards you'd 
want your own to have. Most of 
those sold in the bargain bins as 
"children's sunglasses" meet no stan- 
dard but low price. 

Contact lenses in suntint are 
available, but any constant changing 
between them and regular contacts 
can be a hassle. Regular sunglasses 
used with contacts are a better bet. 


Sunglasses: A PS buyer's guide to some popular models 


MANUFACTURER MODEL 


COLOR & 


TRANSM. FRAME DESIGN 


AUTHOR'S COMMENTS 


Bausch & Lomb Outdoorsman 
635 St. Paul St. 


Rochester, N.Y. 14602 
(Ray-Ban brand) 


Gray 


Gold wire, plastic-covered 
496-1996 


brow bar, hooked temples 


For active outdoor sports and work. 
Hooked temples keep them on. Top 
gradient-density lenses darken sky 
without distraction. 


Gold wire, rocking nose 
pads, plastic-coated temples 


Gray 
4%-19% 


Very comfortable. Double gradient- 
density lenses (optional) are tops for 
Griving, boating. Plain or top gradient- 
density lenses better outdoors. 


Bainbridge 


Gray 
19% 


‘Substantial yellow-gold 
frame, as above 


New, distinctive shape. Comfortable 
and effective. Fine outdoor glasses. 


Metal 
sunglasses 


Gray Black wire, as above. 
19% Others available 


Design became famous in World War 1i [$20 
as aviator sunglasses. Constant 
awareness of the lenses. 


Arnold Palmer 
Cypress Point 


Plastic see-through shell 


Gray 
19% design, wire-core temples 


In spite of weight, comfortable glasses |$14 
for all-round use. Wide 9/16” temples 
are illegal for driving in some states. 


Monti 


Metallic brown plastic 
with wire-core temples 


Comfortable, masculine shades at low [$12 
price, considering quality. Not enough 

Side coverage for those with wide 

vision. 


Blair Glass 


Ebony plastic with wire- 
core temples 


A large glass especially suited to big 
men. Temples 5/8" may be illegal for 
driving. 


Ski Goggles Plastic 


Ventilated plasti 
elastic headband, 
sponge-rubber face frame 


frame, 


Neat for skiing, and other outdoor 
activity. No light leakage around sides. 
One size goes on over prescription 
glasses. 


Opal-Lite, Box 3097 


Plastic 
South El Monte, Ca. 91733 CR-39 


Plastic frame, metal brow 
band, aluminum temples 


Light comfort in an ophthalmic-quality [$18 
sunglass, thanks to ground-and- 

polished plastic lenses. Would choose 
darker lenses. 


Cooi-Ray Plastic 
Cool-Ray Park 


Boston, Ma. 02150 


No. 420 
Fast Back 


Polariz. 


Bronze-anodized aluminu 
Plastic insert nose rest 


Because of light weight, most wearable] $ 8.95, 
sunglasses tested. Easy to forget you 
have them on. Modern styling. 


No. 300 Plastic 
(Cool-Ray Polaroid brand; | Roadmaster 


polariz, 


See-through plastic in 
demi-amber 


Excellent for those with wide 
peripheral vision because of wrap- 
around lens design, 


No. 275 Plastic 


Jet Age. 


polariz. 


“Gold wire, brow bar, rocking 
nose pads, ear protectors 


Nice-appearing and comfortable. 


No. 186 Plastic 


Open Road 


polariz. 


Chromed plastic, metal temple: 


Gives a rugged metal-frame appearance |$ 5.50 
without weight of metal. 


No. 76 Plastic 
Apollo Eleven 


polariz. 


Silver wire, brow bar, rocking 
nose pads, temple ext. 


So light you barely notice them, yet 
they have large, comfortable spatula 
temples. 


No. 205 Plastic 
Sports Rally 


polariz. 


See-through amber plastic 


Well-curved frame for fine side 
coverage. Frames look unfinished. 


No. 230 Plastic 
San Andro 


polariz. 


See-through amber plastic 


variation, but they make this glass 
extra good for beach or snow wear. 


No. 149 
Sun Tack 
No. 151355 _ 
1580 South Los Angeles St. 
Los Angeles, Ca. 90015 


Plastic 


polariz. 


Black plastic _ 


Lenses are of unusual shape. 


Gold wire with brow bar, 
plastic temples 


New aviator style with black accent 
stripes that belie the price. Lenses 
seem darker than they are. 


йз, ayer х Corp. Reg-u-Lite _ 
133.30 3 Photo Chromatic 
flushing, NY. 11354 


See-through amber plastic 


Lens changes color when exposed to 
sunlight, changes back again indoors. 
Light transmission increases in 
sunlight. 


Reg-u-lite 
Photo Chromatic 


Plastic 


Green 


Gold wire, brow bar, rocking 
2295-2596 


nose pads, plastic ear tips 


Lighter, but not as full coverage or as |$ 5 
comfortable as above. Lenses change 
color, as above. 


‘American Optical Corp. 
Southbridge, Ma. 01550 
(Sunvogues brand) 


Photosun 
Fastback 


See-through plastic with 
wire-core temples 


Tinge to 
gray 
6556-2096 


The very latest development. Uses 
Corning Glass Sun-sensor dark lenses. 
Prescription pair should be very 
useful, too. 


Renauld International Ltd. | React-A-Matic _ 


350 Fifth Ave Sportsman 
New York, N.Y. 10001 Style 2501 


*COVG. — Extent of eye coverage by lens. 


While clip-on sunglasses offer you 
glare protection if you must wear 
eyeglasses for driving, they can be 
a nuisance. All those glass surfaces 
reflect light, and the double pairs 
are heavy on your nose. Preferably, 
get a pair of prescription sunglasses. 
You can get them with either glass 
or plastic lenses. Plastic is lighter in 
weight, but can be touchier to keep 
clean without scratching. 

Now, darker photochromics. 
The newest sunglasses change to fit 
the surroundings like chameleons. 
Mildly gray-tinged indoors, they 
darken amply within minutes after 
you step out into the sunshine. And 
while the sun shines brightest, they 
display their deepest tone. In the 


Tinge to 


Plastic frame, metal brow 
gray 
5%-20% 


band, aluminum temples 


shade they fade more slowly to light- 
er tints. Go indoors and they lighten 
still more, going back to their initial 
gray tinge. The smooth dark/fade ac- 
tion is called photochromism. 

It never wears out, according to 
the Corning Glass Works, whose sci- 
entists created the first photochromic 
glass back in 1964. Now, a variety 
that's dark enough for successful sun- 
glasses is out. 

The process works much like ex- 
posing photographic film in a cam- 
era. Silver halide microcrystals, each 
so small that a cubic centimeter of 
glass contains some five quadrillion, 
turn dark when exposed to ultravio- 
let radiation. Wave lengths in the 
300 to 400 millimicron spectral range 


Photochromic same as above. This 
Prana is widely available in department] 
stores. 


do the business; those below that 
range are absorbed. 

Unlike the photographic process, 
photochromic’s silver halides are not 
developed or fixed, nor are their resi- 
dues washed away. Thus photo- 
chromic glass returns to its lighter 
form soon after the ultraviolet radia- 
tion has gone. 

The new, successful photochromics 
come the closest to automatic sun- 
glasses yet. Currently, all makers of 
prescription sunglasses in North 
America offer them. The feature adds 
about $15 to cost. 

I recently wore a pair of the new 
plano photochromic sunglasses for a 
week. I used them for hiking, driv- 

[Continued on page 135] 
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SLIP OR which do you want things to do? On the next four 


STICK pages, PS introduces a new product for each job 


Easy-Apply Teflon Film Puts 
the Skids on Home and Shop 


A special arrangement with the maker puts this friction- 
fighting surface in the home-owner's hands for the first time 


By R. J. DeCRISTOFORO 


Back in December '67 we told you 
about Du Pont's Teflon-S and its 
advantages when used on power-saw 
blades and other shop and garden 
equipment. Later [PS, Aug. '71], we 


Glass-backed Teflon film does a fine 


job of reducing friction between work and 
work table. On this bandsaw, author cov- 
ered table, insert, miter-gauge groove. 


Unbacked film is transparent so you 
can stick it on a square and still read 
the scales. Here the material can earn its 
keep by preventing rust, discoloration. 
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brought you the news about Xylan, 
a spray-on product you could apply 
yourself with a minimum of fuss. 

Now, exclusively for PoPULAR Sci- 
ENCE readers, there's news about a 
new self-adhesive Teflon film that 
you peel from a backup sheet and 
apply just about anywhere. It's 
ready to use the second you put it 
on. 
We tested it in and out of the 
shop and home, and can report im- 
pressive results wherever a slippery, 
antistick surface is an advantage 
over, for example, untreated steel or 
wood. The new product also has ex- 
ceptional chemical resistance and 
zero moisture absorption. 

These characteristics, plus ease of 
application, make it ideal for, liter- 
ally, hundreds of "sticky" situations 
we live with every day—in the shop, 
studio, lab, kitchen, darkroom, etc. 

What is the stuff? This new 
film isn't available through stores or 
other normal consumer channels. 
But through special arrangement 
with the manufacturer, PS is making 
it available to its readers. You'll 
have a choice of two types—one is 
a self-adhesive, unsupported Teflon 
film (.005 in.) ; the other, a pressure- 


The reinforced film, used on the plates 
of portable power tools like this saber 
saw, will give you pleasing results. Try 
it on routers and cutoff saws, too. 


sensitive "Teflon/fiberglass version 
that is .007 in. thick. Each will be 
mounted on a peel-off, protective 
paper backing. The adhesive used 
on both products provides high bond 
strength and has good aging char-| 
acteristics. | 

To distinguish between the two, 
in general terms, we would have to 
say that the fiberglass type falls in 
heavy-duty application areas. It is 
tougher than the unsupported film. 
On the other hand, the latter will 
conform more readily to irregula” 
surfaces and it affords a see-through 
factor that can be an advantage in 
many areas. For example-—on a car- 
penter's square or the stop rods on 
a drill press. 

Some tricks | tried. I covered 
one side of a 19-1Ь. steel bench) 
weight (kept on hand for various 
hold-down jobs) with Teflon film 
and placed it on a length of 34-in. 
plywood. The weight slid easily 
when the board was tilted to about 
15 degrees. When the weight was 
placed so that the untreated side 
was in contact with the wood, the 
board had to be tilted about twice 
as much before the steel would slide. 

After applying a piece of the film 


Swivel joints—wood or metal—will 
really swivel when you coat contact areas 
with Teflon. Here a washer is covered on 
both sides. Option: cover mating faces. 


Sticking drawers are a thing of the past when you cover 
sliding areas with strips of glass-backed Teflon. The skiving 
operation shown below isn't needed here, but do make sure to 
rub down all edges very firmly for good adhesive contact 


“E 


Unmounted film held up fine on author's jigsaw table. This 
version of the slippery film is more flexible than the backed 
type, and so more likely to capture air bubbles. Apply it to a 
small area at a time as you peel off the backing 


to a board, I dumped a good quan- 
tity of white glue on it. When the 
glue dried, I pried up an edge with 
a sharp knife and found that the 
blob of glue peeled off readily. This 
suggests the practicality of the film 
used to cover an area of a workbench 
where you do glue jobs. Also, try 
coating the face of the clamp blocks 
you use to protect the work when 
clamping glued assemblies 

I put a square of it down under 
the developer tray in my darkroom 
sink and found that it eliminated 
stain-removal chores I’ve always had 
with the basic fiberglass coating 
there. My wife Mary used some on 


the backsplash of the kitchen sink 
and 


above the range, and reported 
an-up chores 
» were preliminary tries but 


How to order Teflon 
for your own trials 


The self-stick Teflon used in 
our trials is made by the Con- 
necticut Hard Rubber Co. Or- 
ders should be sent direct to 
their plant at 407 East St., New 
Haven, Conn. 06509. 

Each piece of 30- by 36-inch 
film will be shipped to you 
packed in a cardboard tube 
Price per piece is $10.70. Speci- 
fy which type you want—fiber- 
glass-backed, or unmounted. 


It's ideal for work surfaces or power tools 


Work with a sharp knife to trim the 
material to size after you've pressed it 
down firmly in place. Put the scraps on 
backup paper for future use 


After the trim cut, go over the edge 
again with the knife held at a more acute 
angle. This is the skiving cut that forms 
a “ramp” on all leading edges. 


Now go over all edges with a piece of 
drill rod or a burnisher. It doesn't hurt to 
repeat the burnishing operation occasion 
ally after part is put into use 


Finished job—a table-saw insert—will 


hold up well. Note film on rip fence, too. | 
Author says if you must choose, film is 


most useful on rip fence. 
—and now for those non-slip surfaces > 
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STICK Ps introduces a new product for each job 


No Slipping and Sliding- 


This Plastic Says Stay 


Plastic-coated netting is 
dusty, dirty jobs. 


good for 
Debris falls through 
mesh, so plastic stays clean, grips better. 


Try it on your miter gauge to prevent 
stock slippage. Even miter cuts come out 
true. Use the adhesive-backed film here. 


Put! 


Put this unique nonslip stuff to work around your home. 
New from England, it's now available to you through PS 


By JACKSON HAND 


Lees just call it the exact opposite 
of slippery. Put something on it— 
just about anything—and it won't 
slide around. Jiggle it, jar it, nudge 
it, tilt it. What's placed on it stays 
where you put it. 

And that makes a new translucent 
soft plastic called Dycem handy in 
a way that nothing else is handy. 
I put it on the face of my table-saw 
miter gauge and the stock stays in 
position, even when I'm making an- 
gle cuts. I put it under a table lamp 
that has a pull chain and tends to 
Skid when you turn it on. 

It works and that's nowhere near 
the half of it. 

Dycem started its career in En- 
gland, mainly in hospitals and for 
the physically handicapped. Gradu- 
ally it spread to other fields—and to 
the U.S. Now, through an arrange- 
ment with Will Ross, Inc., of Mil- 
waukee, PS brings it to you. It 
comes in mats, sheets, and rolls. 

Dycem is a special PVC plastic. 
It comes already applied to trays, 


Sharpening stones stay put on a Dy- 
cem pad. No need to clamp the stone in 
vise or build bench-top frame to hold it. 


4 Turn the page to learn about super-slippery surfaces 


and coated onto netting. It's avail- 
able with a stubborn self-stick back- 
ing, so you can stick it to things 
yourself, more or less permanently. 
With the backing removed, the 
mats or sheets lift easily from any 
surface they're used on. 

The many, many uses. Of the 
hundreds of uses for Dycem, here 
are some that work into the activi- 
ties of many of us... 

@ On tool handles to give you a 
better grip. (It's an excellent in- 
sulator, by the way.) 

* To hold tools on a slanting sur- 
face—such as an automobile fender 
—while you're fixing things. 

* Under a paint can as you stir. 

* On the bed of a drill press to 
hold stock securely. 

* Under a scatter rug or a bath 
mat to prevent dangerous skids. 

* As a gasket in nonheat situa- 
tions. 

® To provide extra grip when 
you're opening a twist-top jar. 

@ On a boat—or a camper—to 
hold just about anything from skid- 
ding about when seas—or roads— 
are rough. 


Parts that are hard to hold for sand- 
ing are duck soup for sticky plastic. With 
no slipping, sanding is no sweat. 


Breakfast in bed won't get spilled on the way to the 
bedroom. A child can serve with Dycem-coated tray. 


€ Under your pet’s food dish, to 
keep it in place. 

* On a record label, a couple of 
dots to prevent the slip that causes 
tonal distortion. 

® To hold a piece of stock too thin 
for convenient gripping in a vise. 

One of the most surprising fea- 
tures of the material is that despite 
its seeming stickiness—you сап 
rinse away any dirt that clings to 
it. Just hold it under the cold water 
faucet and it comes away slick and 
clean and smooth. 

Thinking about the eyesore factor? 
There is none. You can get it in 
white, red, green, blue, yellow, or 
orange—and that variety will team 
up with just about everything. A3 


How to order Dycem 


Want nonskid plastic working for 
you in your home? Sample packs of 
Dycem are available from Will Ross, 
Inc., Ventures Division, 4285 N. Port 
Washington Rd., Milwaukee, Wis. 
53201. A sample pack includes two 
feet of 16" reel stock; two feet of 
8" netting; one foot of 16" adhesive- 
backed film for permanent applica- 
tion; one 10”-by-14” pad. Price: 
$14.95 postpaid. For $19.95 you get 
the above package plus a Dycem- 
coated tray in a nautical design like 
the one that is pictured at the right. 
Colors in the sample packs are se- 
lected at random. 


Refreshment tray for your car's transmission hump is simple 
to make with plywood topped with adhesive-backed plastic. 


One of the first applications for the 
new sticky plastic was a serving tray. 
While the stuff will put an end to easy 
skidding, the Dycem coating is not sticky 
in the sense that a true adhesive is. Tip 
the tray far enough and objects carried 
on it can topple over. 


On board your boat—that’s a natural 
place for the plastic. It can stop skids 
even in high-vibration situations. 


Mixing's made r with a pad of 
Dycem on your kitchen counter. You'll 
like it under a phone when dialing, too. 


You can buy it in sheets, rolls, and 
pads; purchase precovered netting and 
trays. Dycem has a soft, rubbery feel. 
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Keep Your 


For a pool on-ground 
or in-ground, new products 


plus tested techniques can 
assure you of pure water 


By GEORGE DANIELS 


Water in a swimming pool has to 
be crystal clear and germ-free; it 
mustn’t sting your eyes, bleach your 
hair, or corrode pool accessories. 
And it has to stay that way. The tap 
water you drink, if used to fill a 
pool, is seldom clear enough until 
the pool filter has removed consider- 
able solid matter. (That’s why filters 
usually require much more frequent 
cleaning just after the pool is filled 
than they do later on.) 

And once that tap water is in the 
pool, exposed to open air, to swim- 
mers, and to wind-blown debris, it 
won't stay germ-free without chemi- 
cal protection. Yet overall pool wa- 
ter treatment requires very little ef- 
fort once you have the basic facts on 
pool chemistry and filtration. 

The filter. Whatever its type, it 
must be big enough for your pool. If 
it isn't, solids build up faster than it 
can remove them, and you have 
murky water, plus other side effects. 
Filters are rated according to pool 
gallonage. If you don't know the rat- 
ing of yours, check it with the manu- 
facturer by model number. 

Filter types most widely used are 
diatomaceous earth (DE) and sand 
filters. Both do a thorough job. If 


Take your pick of filters 


Four samples of various filter types. 
First two, below, are sand filters: Big 
one (Cascade), for Buster Crabbe pool, 


Fe 


Ҹ 
` 


Pool Water Swimmable 


you're buying, pick the type with 
the features that suit you: 

DE filter particles are extremely 
small (far smaller than sand), so the 
spaces between them are equally 
small and can trap smaller particles 
than the sand type—even some bac- 
teria. But maintenance of a DE filter 
isn't quite as simple as that of a 
sand type's. The fine-mesh elements 
(of various materials) must be coat- 
ed with a layer of diatomaceous earth 
(like fine powder) at the start of op- 
eration, usually by pouring it into 
the filter intake. 

When clogged by trapped solids, 
the elements are cleaned by washing 
off both trapped material and the 
DE layer. In many models, you sim- 
ply reverse the flow through the fil- 
ter, and “backwash” dirt and the 
used DE to a waste line. (Some 
tvpes require other methods, such as 
opening the casing and hosing off 
the elements.) The filter must be 
"recharged" with a new DE layer, as 
at the start-up, before going back in 
operation. 

'The sand filter is a vertical tank 
filled (except for water space at top) 
with specially sized and graded 
sand. This is not mason's sand; you 
must get it from pool-supply houses. 
Solid matter is trapped throughout 
the sand bed's depth, as water is 
pumped through from top inlet to 
bottom outlet, where sieve-like de- 
vices prevent the escape of sand. 

When clogged, the filter is cleaned 
by reverse-flow backwashing. 'This 
churns the sand with an inter-grain 
scouring action that removes adher- 


has single-lever valve you set for different 
operations by turning handle (removed 
for photo). Cutway below shows simpler 
GM filter (without sand); pump at right 
forces water down through sand and out 


ents. Typically, the sand is replaced 
after four to six seasons. 

When to clean either type is usu- 
ally indicated by a built-in pressure 
gauge. When trapped solids block- 
ing the filter pores increase the back 
pressure against the gauge to a point 
specified by the manufacturer, the 
filter needs cleaning. 

Because of the wide variation in 
filter designs (including cartridge 
types like the one below right) the 
specific manufacturer's instructions 
are a must. If they're missing, and 
you're unfamiliar with the filter, get 
them before you operate the unit. 

Pool chemicals come in a greater 
variety of forms (even for the same 
purpose) than most pool owners 
realize. Hence, directions for use 
vary so widely that instruction book- 
lets often seem to give very differ- 
ent answers to the same questions. 
However, each is correct for the 
products to which it applies. So al- 
ways follow the instructions on the 
container of the type and brand of 
chemical you are using. 

Chlorinating compounds. Avoid 
the idea that these germ killers are 
"just chlorine." Half a dozen dis- 
tinctly different chlorinating com- 
pounds are readily available in two 
broad categories: unstabilized (like 
calcium hypochlorite) and stabilized 
(like the chlorinated isocyanurates) . 
All are intended to provide a “resid- 
ual” in the water—the amount of 
the chemical that “resides” in the 
water as a germ-killer. 

Unstabilized forms may be com- 
pletely dissipated from the water by 


fine sieve at bottom. (Other types use 
ceramic element here.) Water then re- 
turns to pool through center tube. Slanted 
rod is anticorrosion anode. (Sears' 16- 
gal. filter is at the top of facing page.) 


sunlight in as little as three hours, 
so frequent dosing may be necessary. 
For prolonged action, the compound 
is added to the water in the evening. 
Stabilized forms are far more resis- 
tant to sunlight and last longer in 
the water. So they are often added 
in larger amounts and less often. 

The residual remaining in the wa- 
ter is measured in parts per million 
(ppm) with an inexpensive water 
tester sold by pool suppliers. If over- 
all water conditions are right, one 
part chlorine per million of water is 
an effective germ-killing residual. 
(Instructions on stabilized types 
may run from 1 to 5 ppm, depend- 
ing on brand, as the chemical re- 
mains in the water longer, using it- 
self up on bacterial kill instead ot 
dissipating from the water.) 

But, formulas vary. The instruc- 
tions usually include approximate 
amounts to be used daily or weekly, 
usually for a range of water temper- 
atures. Check residual with a tester. 

Whichever type of chlorinating 
compound you add to the water, 
part of it forms hypochlorous acid. 
This does most of the germ-killing, 
and the rest becomes hypochlorite 
ion. But the reading you get on your 
tester is the total of the two. At this 
point another aspect of pool water 
chemistry enters the picture. 

The pH factor. It can boost the 
germ-killing effect or knock it out so 
completely that the bacteria count 
soars and algae increase fast enough 
to actually clog the filter. 

The pH is the overall measure of 

Continued 


Other common type is DE filter (center 
photo; see text). Cartridge filter, below, 
uses disposable fiberglass units by Johns- 
Manville (inset shows cloth stocking 
skinned back and polypropylene core). 


Chemical treatments must be routin- 
ized. Some compounds, such as diatomite 
filter powder above, are designed for add- 
ing through system, though author does 
not recommend chlorine through filters. 
Simple chemical testers like one at right 
($4) come with instructions. You take 
water samples, then drop in reagents. 


the pool water's acidity or alkalin- 
ity. On the pH scale of 0 to 14, fig- 
ures above the neutral 7 are in the 
alkaline range, those below 7 in the 
acid range. The commonly recom- 
mended range is between 7.2 and 
7.6 (slightly alkaline) so pool water 
testers bracket this range by a few 
points. 

Effect of high pH. If you add 
chlorine when the pH reading— 
also given by your pool tester—is at 
7.5 (well within the okay range), 
about 50 percent of the chlorine 
forms  germ-killing — hypochlorous 
acid. But at a pH reading of 8 (out 
of okay range, too alkaline) the 
hypochlorous figure drops to a mere 
20 percent—and at 9 it's close to 
zero. 

Yet your tester’s chlorine reading 
may still show an adequate chlorine 
residual, because it reads the total 
of the two chlorine factors. So, for 
germ-free water, you need a daily 
test for both chlorine residual and 
pH. (Excess alkalinity can also 
cause scaling on pool surfaces and 
pipes, sometimes chemically cloud- 


Free visual aid tests 
clarity of pool water 


Plastic disk, red 
and black pattern 
on both sides, is 
placed on bottom 
of deepest section 
of pool. Pattern 
should be visible. 
Write Johns-Man- 
ville, Box 5705-C, 
Denver, Colo. 
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ed water that a filter will not clear.) 

Effect of low pH. Water in the 
acid range dissipates the chlorine 
much faster, makes swimmers’ eyes 
burn, and eventually corrodes metal 
accessories and pump parts. А 
strong chlorine odor is often a clue. 
Your pH tester can confirm it. 

Adjustment of pH in home pools 
is usually by trial and error, typi- 
cally adding soda-ash to alkalize, or 
an acidifier like sodium bisulfate to 
acidify. Add the required chemical 
(as indicated by your tester), wait 
several hours for it to circulate com- 
pletely, then retest to see if more is 
needed. Instructions on the contain- 
er will serve as a guide. 

Be sure the filter is running but 
do not add the chemical through it. 
And never add more in a single dose 
than specified, typically one pint of 
acidifier (or dry equivalent) or two 
pounds of soda-ash per 10,000 gal- 
lons of water. For small pH changes 
use smaller amounts, adding as need- 
ed until estimating comes easy. 

You can also buy an “acid de- 
mand” tester that indicates the acid 
needed (in relation to pool gallon- 
age) or take a water sample to a 
pool supplier for testing. 

Handle all acid chemicals with 
extreme care, protecting your eyes 
and skin, and following the instruc- 
tions on the container you are using. 
Never assume the instructions on 
one type or brand apply to another. 

Hard-to-control pH may result 
from low “total alkalinity,” a short- 
age of alkaline chemicals that nor- 
mally give water its buffering capac- 
ity against sharp pH changes. The 
result: A little of any acid chemical 
can shift pH well into acid range. 

If this condition (not common) 
occurs, 1% pounds of sodium bi- 
carbonate (from your pool supplier) 
per 10,000 gallons of water will raise 
the total alkalinity 10 ppm. Use 
enough to bring the pool into correct 
range—80-125 ppm. Check it with a 

[Continued on page 132 
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Polluted 
waterway? 
FLOAT a 
freshwater 
pool 


By JACKSON HAND 


S. you've got this wonderful pla 
right on the edge of the water. Onl; 
lately, the water has become so yuk- 
ky that you hate to put your finger 
in it—let alone go swimming. 

You might like the solution to 
that problem as it was worked out 
by Ed Kennelly for his place on a 
Long Island inlet—where a lot of 
pleasure-boat traffic mucks up the 
water. 

His solution: float a pool of clean 
water—in its own liner—in the pol- 
luted waterway. The  family-size 
pool where he and his wife and two 
kids swim (not to mention the 
neighborhood) is floating fresh and 
clear and blue, surrounded on three 
sides by murky brown water. 

The floating pool is in many ways 
easier to build than its on-the- 
ground equivalent would be. Basical. 
ly, it’s nothing more than a rectan- 
gular frame of styrofoam float 
exactly like those used for floatin, 
docks. Within this floating frame 
hangs a huge plastic bag—a liner 
like those in above-ground pools in 
a million backyards. You build the| 
floating frame, then take the dimen- 
sions to a swimming-pool dealer. 

'The accompanying sketches show| 
how the pool goes together, in rec- 
tangular form. However, one of the 
most interesting aspects of the proj- 
ect is that it can be just about апу 
shape you want it to be. Modify 
the construction details to make it 
triangular—or pentagonal—or just 
about any other “agonal” that you’d 
like. The swimming pool outfit can 
make the liner any shape you want. 

Planning the frame. As the 
sketches show, the "logs" of the rec- 
tangular frame consist of styrofoam 
batts enclosed in plywood channels 
—inverted. The outside of the chan- 
nel is as deep as the batts are thick. 
The inside should go deeper, both to 
confine the tendency of the liner to| 
"sway" with water movements out- 
side, and to make it easier for bath- 
ers to clamber up on to the catwalk. 


Filtration and purification is standard 
system housed in one corner unit. Pool is 
dismantled for winter storage, so water 
maintenance is seasonal only. 


Besides providing a place to sit 
and walk that drains quickly 
through the spaced crosspieces, the 
catwalk acts as a stiffener where two 
"logs" are joined, end to end—as 
they may well be on the long sides 
of your pool. When you lay out the 
pool, be sure that no joint in the cat- 
walk coincides with a joint in the 
logs. 

'The batts should be a snug fit in- 
side the channels. “Log” length, too, 
depends on the length of the batts 
you buy. Generally, you'll want to 
work in unit lengths of 16', both be- 
cause that dimension matches the 


PLASTIC 
LINER 


Y^ 


CATWALK 


STYROFOAM 
BATT 


E FLOAT 
CONSTRUCTION 


standard lengths of plywood sheets 
and batts, and because a 16' length 
is about all you'll want to wrestle 
with, assembling and disassembling 
your pool, spring and fall. 

Note:  Exterior-grade plywood, 
treated with a wood preservative, 
will last many, many seasons in the 
water. But be sure to use aluminum 
nails and plated bolts. 

Notice that the joining is engi- 
neered on the “one-bolt” principle so 
every joint is flexible. This is impor- 
tant, because wave motion (even on 
an inland lake) could produce dam- 
aging stress on stiff, rigid joints. 03] 


Building catwalk and frame is easy. 
1) Inverted channel encloses styrofoam 
batts, provides strong floating frame. “A” 
is about 24", B and C to fit batt dimen- 
sions. 2) Make catwalk 1⁄4” wider than 
frame, to allow for liner. 3) Liner must 
have hem for flat that hooks over chan- 
nel. 4) All joints are formed by bolt- 
blocks. Outside of channel laps block, is 
held by wing-nut bolt. Cap corners with 


plywood lids. 5) Joining-block method 
also fastens in-line sections. 


Float 1! 


into place within frame, 


atop polluted water. Fill with pure water 
as you would any on-ground pool. 


Catwalk around pool adds strength, 
creates diving ledge and seat, locks edge 
of liner to frame, as shown in sketches. 


Haul liner out of frame, in fall, letting 
waters drain together. When dry, fold to 
store with unbolted frame units. 


Rounded slat, slipped through hem at 
each edge, is what holds liner securely 
within frame while it's filled with water. 


Planter can go together in a straight 
line or it can fit a corner. Three floor 
modules are of different heights to give 
you extra flexibility in arrangement. 


Floating modules slip in between floor 
units and rest on dowel-pin supports. 
Sketch at right gives assembly details. 


Modular Make it in a weekend— 
Planter: arrange it in a dozen different ways 


By BILL COYLE 


This eye-catching planter with the 
modular design is for anyone whose 
favorite house plants deserve a nicer 
stage for doing their act. More than 
that, it’s designed for the nonprofes- 
sional home decorator who can’t—or 
would rather not—make up his mind. 
Since the individual modes are not 
permanently fastened together, they 
can be shifted casily around to suit 
different rcom layouts. Whether you 
assemble them in a corner, under a 
window, or use them as a room divid- 
er, the choice of more than a dozen 
combinations is yours. 

Building the planter is a cinch— 
strictly a one-weekend project for 
any home woodworker. The one pow- 
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er tool required is a radial-arm or a 
table saw, for cutting the miters. 

Materials are also minimal. A 
complete list includes aboui 24’ of 1- 
by-10 pine, 6’ of 1-b:-8, a length of 
1/8” dowel, a handful of 144” finish- 
ing nails, white glue, wood putty, 
stain, ead varnish. 

The sketch shows dimensions. 
Here's the procedure I recommend 
for making your planter: Start by 
cutting the side panels for all five 
modules. First, cut the parts to length, 
then rip the miters. 

Getting it together. Before as- 
sembling the modules, nail and glue 
the support cleats in place. To assem- 
ble, apply glue to mitered edges and 
clamp with corner clamps. Then rein- 
force the joints with finishing nails. 
I predrilled the nail holes to prevent 
splitting. 


Note that when the finished units 
are arranged, the small floating units 
are supported by dowel pins project- 
ing about 34" from the sides of the 
floor units. On any side that may re- 
quire these dowel supports, drill two 
1%” holes 10" up from the bottom, 
and about 5’ apart on center. Then 
cut a 114” length of dowel for each 
hole. 

The number of sides you prepare 
with dowel supports depends on the 
planter arrangement you plan to use. 
But by preparing three sides of each 
floor unit you'll have the option of 
any of a dozen or so possible combi- 
nations. 

Finally, don't glue the dowels in 
place. Those not in use can then be 
hidden by pushing them in flush with 
the planter surface. 

When the carpentry work is done, 


u're ready to finish the planter. 
pply wood putty to the nail holes. 
nd all the corners and outer sur- 
ces. Make sure you remove all 
ane marks and glue smears; they'll 
iow up under the stain. 

Now for the stain. The choice of 
ain is up to you, but it's best to 
ay away from the mahogany stains, 
pecially those in the red range. 
hey don't look natural on pine. 
ou're better off with one of the an- 
jue-pine stains, the kind that gives 
w white wood an aged look. 
Whichever you use, apply it ac- 
rding to the manufacturer's in- 
ructions. And don't forget to stain 
e dowel pins so that those not in 
e will blend in with the surface 
1ish when pushed in flush. 

When the stain is dry, finish up 
ith at least two coats of varnish, 
nding between coats. Finish the 
anters inside as well as out to pro- 
ct the wood against moisture and 

prevent warping. Exposed end 
ain—always a problem on stained 
pod—was dealt with by brushing 
| black enamel, which provided a 
ce accent. 05 


І, you have fresh, up-to-date design ideas, they may be worth 
money to you. We're looking for good small projects, imagina- 
tive, well-designed, and simple enough to be completed in 
a weekend. You will receive $200 for each project we choose 
for publication. Send as many entries as you wish. 

How to qualify. Any small project you've designed and 
built yourself is eligible. Send your best photograph of it, 
plus a rough pencil sketch (our artists will redraw it in ink) 
giving all dimensions, and no more than one typed page 
(double-spaced) of explanation, including any special con- 
struction tips. Print your name, address, and social security 
number on each item in your package. Do not send the project 
itself. If we later need to photograph your project in our studio, 
we'll send for it and pay postage. Keep the negative of the 
photo you mail us (black-and-white prints preferred, though 
Color is acceptable) in case we need it to improve print quality. 

What type of project? We want ingenious, functional items 
built of nationally available materials—wood, plastic, metal. 
(For a hard-to-find item, list your mail-order source.) Readers 
should be able to duplicate your project in an average home 
shop, using hand or portable power tools. Ideally, a project 
should be: 

® of clean, contemporary design . . . 

* a solution to a common problem... 

ө of use in the home, yard, shop, or for recreation... 

* simple enough to be completed in a single weekend, 
and to be presented on one magazine page. 

Merely decorative items will not qualify, nor will overly 
familiar projects such as bookends, birdhouses, or utilizations 
of discard materials (bleach bottles, tin cans, coat hangers, 
baby-food jars). 

Only accepted material will be acknowledged; none can be 
returned unless accompanied by a self-addressed, stamped en- 
velope. We cannot enter into correspondence regarding en- 
tries. In cases of similar or identical entries, the one bearing 
the earliest postmark will qualify. Winners will receive pay- 
ment immediately upon acceptance. (Projects that don't quali- 
fy for this competition may be purchased at our regular rates, 
for other use in the magazine.) Decisions by the editorial staff 
of Popular Science will be final. 

The winning project in this month's competition will be pre- 
sented in our November issue. To qualify, entries must be post- 
marked no later than August 1st. Send yours to: Weekend 
Project Editor, Popular Science, 355 Lexington Ave., New 
York, N.Y. 10017. 
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Automatic 
Garage 
Light 

Control 


By C. R. LEWART 


М.а on a shelf ог far wall in 
your garage, this clever light control- 
ler picks up your headlight beams 
as you drive in. In response, it turns 
on any light or group of lights in 
your garage, holding them on long 
enough for you to get out of the car 
and reach an exit. Then, automati- 
cally, the controller flickers the 
lights as a warning and begins to 
slowly dim them out. 

No more, that kamikaze plunge 
across a pitch-black garage, past 
lethal rakes and bikes, yawning 
paint cans, and other booby traps. 
Now the lights are on for your easy 
departure from both car and garage 
—and you need never go near any- 
thing so mundane as a wall switch. 

The controller's circuitry can eas- 
ily fit in a 3'"-by-4"-by-5" cabinet 
with all components mounted on 
perforated board as shown. The 
light-operated rectifier, LSCR, is 
held to the front panel with a М” 
rubber grommet. Keep the rectifier 
as close to the rear of the grommet 
as possible to prevent ambient light 
from striking its face. 

The set up. Obviously, the con- 
troller must be placed in a spot that 
is struck by your headlights as you 
enter the garage. ЇЇ you own two 
cars, find a location where their 
headlight patterns overlap. 

110 | POPULAR SCIENCE 


Once it's mounted, plug your light 
source into the rear socket (max 800 
watts) and adjust the sensitivity so 
the light just comes on when struck 
by the headlights. The sensitivity 
circuitry is deliberately minimal so 
that ambient light will be no prob- 
lem— but don't place the unit where 
direct sunlight will fall on it. 

Want manual control, too? Con- 
nect a bell button across points 
A and B on the circuit and the con- 
troller will turn on the lights when 
you push the button. Three minutes 


0102,05 


later, they'll turn off automatically. 

If you hate being rushed, you can 
easily extend the time period before 
the lights go out. Capacitor C2 de- 
termines the time lag and, by using 
a higher value, you can increase du- 
ration. (You may want to consider 
how long it takes to remove grocer- 
ies, kids, and dogs before making a 
decision.) By increasing the value 
from 10 to 20mfd, for example, 


you'll double the time. You can ex- 
periment with different values, if 
you wish, to fit your own needs. 


MT2 
G 
ӨХ 
LSCR 
(BOTTOM: 
PARTS LIST 
C1—0.1mfd capacitor R5—560,000-ohm, Yew resis- (Motorola HEP 83022) 


C2—10mfd @150V capacitor 
R1—l-meg. carb. potentiom- 


eter 
R2—82,000-ohm, zw resistor 
R3—390-ohm, lw resistor 
R4—2.2-megohm, ^w resis- 
tor 


HEP 156) 


вє-22,000-оһт, Yaw resistor 
D1,D2— Diode (Motorola 


D3—Zener diode, 6.2V (Mo- 
torola HEP 103 or equiv.) 
Q—High-voltage transistor 


LSCR—Light-op. SCR, 200V 
(Radio Shack 276-1081) 
Mot. HEP R1725 

ight coupler Sigma 

301T1-120A1 (SW Tech. 

Prod., 219 W. Rhapsody, 

San Antonio, Tex.) 


Tria 
CPL. 


Trailer 
Mirrors- 
Eyes 
Behind 


Your Head 


What kind, and where? 
Here's a guide to the mirrors 
you need when you tow 


By ERNEST E. HICKMAN 


No politicians’ smoke-filled room 
holds more compromises than those 
it takes to fit a specific tow car and 
a specific driver with just the right 
towing mirrors. 

You must choose a mirror that’s 
big enough to give good rearward vi- 
sion, but small enough to minimize 
interference with forward vision. 
You've got to think about mounting 
location—fender or door—for your 
viewing angle and car. If you are 
short, fender mounts might interfere 
too much with forward vision. Door- 
mount mirrors would suit you better. 

Door mounts work out best, too, 
where the same mirrors must be used 
on several cars. Elastic anchors 


[Continued on p: 


Controlling angle from dash is pos- 
sible with new Westcotrol power unit 
(bottom of mirror). It's made by Elec- 
tronic Enterprises, Fisher Bldg., Detroit. 


What's best for you and your car? 
Here's a variety of types (from front): 


mirror is indicated by tape. It gives broad- 
er view than that of flat fender-mount 
mirror, even though it's on right of car. 


Strohmeier See-All has angle of view 
similar to six-inch round convex, but 
image is larger. Author’s favorite combi- 
nation: Add a Leggitt (upper mirror). 


Yankee, Camper's Pride, and a Leggitt 
combined with Yankee round convex. 


Location makes a difference: Tapes 
show viewing angles of McKesh mirror 
on door (widest) and on cowl, Tekonsha 
Silver Deluxe on fender (narrowest). 


McKesh mirror head is adjusted by big 
recessed thumbscrew clamps. The super- 
deluxe mirror is heavily chromed and ex- 
pensive—$36 a pair from Wally Byam. 
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Troubleshooting Your Car's 


Emission controls create 
problems and adjustments 
that didn't exist on older 
cars. Test your knowledge 
of them with this 

quiz, sixth in a series 


By MILES SCHOFIELD 


1 £ngine continues to 
run after ignition 
is switched off 


Your late-model car is idling too 
slow, with a tendency to die. You 
figure that adjusting the idle is a 
simple job, so you get out your tools 
and have at it. It’s been a while 
since you were under a hood, and 
you're surprised at the number of 
extra gadgets on the engine you don't 
understand. There is even a small 
cylinder mounted on the side of the 
carburetor, with a wire connected to 
it. But you're not interested in that; 
you just want to set up the idle a 
little. 

After a long search, you finally 
find the throttle-stop screw. 'То your 
surprise, it isn't even touching the 
throttle linkage. You have to turn it 
a lot before the idle increases. 

You suspect the choke and fast- 
idle are still on, but a quick check 
shows both are off. So you keep turn- 
ing until the idle speed reaches a sat- 
isfactory level. 

The engine idles fine now, and you 
shut the hood, pleased with your ac- 
complishment. But after your first 
trip you notice a new problem—‘“die- 
seling" (the engine runs for several 
seconds after you turn the motor 
off). You get out your tune-up equip- 
ment and check timing, dwell, and 
idle speed. But they're all at the 
exact specifications called for in the 
Service manual. 

Because the dieseling started right 
after you adjusted the idle, it's a 
pretty sure bet that your adjustment 
caused it. 

What did you do wrong, and why 
is the engine dieseling now? 


2 Car won't decelerate 
with foot removed 
from gas pedal 


Saturday morning is a time when 
neighbors and friends drop by, usu- 
ally for relaxing talk while you tin- 
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ker in the garage. But on this partic- 
ular morning, a visitor drives up who 
is anything but relaxed. “Му car is 
running away with me," he says. “A 
friend of mine just adjusted the idle 
speed, and now when the transmis- 
sion’s in third gear the car won't slow 
down when I take my foot off the 
gas." 

You lift the hood and see a sole- 
noid mounted on the side of the car- 
buretor, with a stem that contacts 
the throttle linkage. There is a decal 
on the solenoid, but someone has 
painted over the lettering and all you 
can read is the word CAUTION. 

You realize that the curb-idle on a 
car with an anti-dieseling solenoid 
is set with a solenoid adjustment. 
But the solenoid on this car looks 
different from the anti-dieseling sole- 
noid on your car. It not only has a 
wire connected to it, but vacuum 
hoses, too. And there's that partially 
painted decal. The anti-dieseling 
solenoid on your car doesn’t have a 
decal. 

“Where did he adjust the idle?” 
you ask your friend. 

“He turned the stem of that sole- 
noid. And he had to turn it a lot, 
you know, before it even touched the 
linkage.” 

To see exactly how the car be- 
haves, you take it for a test drive. Af- 
ter starting the engine, you pump the 
gas pedal a few times. Each time you 
lift your foot from the pedal, the en- 
gine speed immediately falls back to 
a smooth, steady idle. 

Out on the highway, after the 
transmission has shifted into third, 
you take your foot off the gas. The 
car continues forward, with no en- 
gine deceleration. You brake to a 
stop and put the gear selector in low. 
When you press the accelerator pedal 
the car surges ahead. When you re- 
lease the pedal, the engine immedi- 
ately decelerates. 

What did your friend's friend do 
wrong when he adjusted the idle? 


3 Smoke comes from 
oil-filler cap 

At stop signals your high-mileage 
car is giving out little wisps of smoke 
from under the hood. But the car 
runs fine, so you keep driving it un- 
til one day a guy pulls up beside 
you and asks with a smile, “Don’t 
you know smoking is bad for your 
health?” 

When you get home, up comes the 
hood, and you see the smoke is com- 
ing from the oil-filler cap. Your oil 


cap is the type with no hose connect- 
ing it to the air cleaner. 

The smoking suggests a plugged 
PCV valve, so you pick up a new 
one at the parts store and install it. 
But, to your surprise, the smoking 
continues. You check the vacuum at 
the valve itself. It’s strong, sharply 
pulling your finger against the end 
of the valve. Then you check the 
crankcase vacuum at idle by laying 
a piece of paper over the open oil- 
filler hole. The paper is not pulled 
against the tube, as it would be with 
a strong vacuum in the crankcase. 
Instead, it just sits there, and finally 
falls off. 

You realize that the crankcase has 
to be airtight if it’s going to hold 
vacuum, so you check the dipstick 
to see if the washer at the top is 
seated tight against the tube. It 
checks out fine. Then you look at 
the rocker-cover screws, because an 
air leak there would let outside air in 
and weaken the crankcase vacuum. 
But tightening the screws doesn’t 
change the situation. 

Then you suspect the engine has 
so much blow-by into the crankcase 
that the PCV valve can’t handle it. 
You test by unplugging the valve 
from its grommet while the engine 
is idling. If the PCV valve were 
working to its capacity, then the en- 
gine should smoke much more when 
it’s disconnected. But the smoke in- 
creases only a little. The PCV valve 
is obviously drawing on the crank- 
case, but having no effect. 

What have you overlooked? 


4 Idle speed decreases 


When you first got your car run- 
ning after the ring and valve job at 
80,000 miles, you were really happy 
with it. The engine ran just like new, 
used very little oil, and the car felt 
like it might be good for another 
80,000. After a few days of driving, 
you didn’t feel as happy. The engine 
kept idling slower as the days went 
by. You had to reset the idle a little 
faster every three days. Not only 
that, the mixture seemed to be 
changing at idle, too. It was obvious 
something was wrong with the car- 
buretion, at least that’s what you 
thought. 

But after inspecting the carbure- 
tor thoroughly, you found nothing 
wrong. The float level was correct, 
and so were all other carburetor 
specifications. You even checked 
fuel-pump pressure and volume, but 
found nothing deviating from spec- 
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ifications in your service manual. 

Then, just on a hunch, you pulled 
the PCV valve out of its grommet 
and put your finger on the end while 
the engine was idling. There was no 
vacuum at all. This accounted for 
the change in idle. The PCV valve 
seemed to be slowly plugging up. 

You went to get a new valve, think- 
ing your problem was solved. A few 
seconds after installing the valve, 
your hopes turned to gloom. It didn’t 
make any difference. There was still 
no vacuum at the valve. What should 
you check next? 


B Engine won't idle 

You just did a tune-up on your 
1973 car. It starts and runs fine until 
it warms up. Then you open the 
throttle to let the fast-idle cam go 
off, and when you take your foot off 
the throttle the engine idles rough 
and stalls. The only way you can 
restart the engine is by pumping the 
throttle and holding it open about 
halfway. When you ease it back to 
idle, the engine dies. 

You suspect the trouble is caused 
by something you did, so you go 
back over your work step by step. 
The points, condenser, timing, fuel 
filter, and air-cleaner element were 
all installed or set correctly. The 
only other thing you did was hook 
up your vacuum gauge to get a read- 
ing of idle vacuum, which took three 
or four tries to find a hose that sup- 
plied manifold vacuum. 

Your engine has all the latest emis- 
Sion controls: air pump, vapor con- 
trol, transmission-controlled spark, 
and exhaust-gas recirculation. You 
figure that when you had the vacuum 
hoses off to check the vacuum, you 
must have switched a hose to the 
wrong connection. 

What is the one emission control 
that does not normally operate at 
idle, and would kill the engine if 
you accidentally hooked up the hose 
so it did work at idle? 


Your exhaust flunks 
the CO test 


You just bought a two-year-old 
car from a good friend. He had tuned 
it up before you bought it, and it 
runs beautifully, better than you 
would expect from a car with emis- 
sion controls. Then you get caught 
in a roadside inspection, and every- 
thing passes except the CO emission 
check; the carbon monoxide is too 


high. You take the car to a garage 
that has a CO meter and they tell 
you that someone did a good job 
on the tune-up, but adjusted the car- 
buretor for performance instead of 
emission control Without taking 
anything apart, the mechanic makes 
some quick adjustments, and the CO 


comes down within state limits. 
Did the mechanic: 
1. Adjust the choke? 
2. Rese' the float level? 
3. Adjust the idle speed only? 
4. Adjust mixture screws leaner? 
5. Adjust mixture screws richer? 
6. Adjust the CEC valve? 


Worked up a sweat trying to figure out the answers? 
Check here to find out if you're right 


Remember that small cylinder 
you weren't interested in? The 
one on the side of the carb with a 


wire attached to it? It's an anti- 
dieseling solenoid, sometimes 
called a throttle-stop solenoid. 


When the ignition is switched on, 
the solenoid stem extends and 
holds the throttle in the curb-idle 
position so the throttle-stop screw 
is not touching the linkage. 

You should have set the curb- 
idle on the solenoid, either by turn- 
ing the stem, turning the whole 
solenoid, or adjusting the bracket 
(depending on what kind of car 
you have). A service manual for 
your car will give you exact instruc- 
tions. 

The throttle-stop screw should 
be used only for setting the low- 
speed idle with the solenoid deac- 
tivated. To deactivate the sole- 
noid, disconnect the wire attached 
to it. Now the plunger won't ex- 
tend when the ignition is switched 
on. The engine should be at operat- 
ing temperature before adjusting 
the idle. 

Cars with an anti-dieseling sole- 
noid have two idle-speed specifi- 
cations, one with the solenoid ac- 
tivated (plunger extended), and 
the other with it deactivated (plung- 
er retracted). 

Dieseling on emission-controlled 
engines is caused mainly by their 
higher idle speeds. The solenoid 
controls this. When the ignition is 
turned off, the stem retracts, al- 
lowing the throttle to move toward 
the closed position; this lets in less 
air so engine won't keep running. 


2 Your friend's friend adjusted the 

idle at the wrong place. That's 
not an anti-dieseling solenoid on 
your friend's саг. It’s a combina- 
tion-emission-control (CEC) valve. 
How do you know? Because of the 


Anti-dieseling solenoid (1, above) is 
adjusted by turning the head of its stem. 
Throttle-stop screw (2) is used only for 
setting low-speed idle. Specs for idle 
setting are usually indicated with two 
numbers separated by a slash. The higher 
number is used to set the idle with the 
solenoid activated. 


vacuum hoses attached to it. An 
anti-dieseling solenoid doesn't 
have any vacuum hoses attached to 
it, just an electrical wire. 

Also there’s the partially painted- 
over decal. If you could have seen 
all the words, they would have 
read, "CAUTION: Never use to set 
idle. See manual for adjustments." 

Although the curb-idle of an en- 
gine with an anti-dieseling sole- 
noid should be set on the solenoid, 
the curb-idle of any engine with 
a CEC valve should be adjusted 
with a separate throttle-stop screw, 
not on the CEC valve. 

When the CEC valve is electri- 
cally energized, it allows vacuum- 
spark advance, and at the same 
time increases the amount of throt- 
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CEC valve (1) has vacuum hoses con- 
nected to it, plus an electrical wire. It 
Should never be used to set the idle, as 
the label clearly warns. Idle speed should 
be set with the throttle-stop screw (2) in 
accordance with service-manual instruc- 
tions. To prevent maladjustments, never 
paint over the warning label. 


tle opening when your foot is off 
the gas pedal. The valve is ener- 
gized in high gear only, on both 
automatic and manual three-speed 
transmissions. Some  four-speed 
manual transmissions energize the 
valve in third and fourth. 

On some automatic-transmission 
cars the CEC valve is activated in 
reverse gear (increasing the idle 
speed) because the switch that 
turns on the CEC valve operates 
from hydraulic pressure, and the 
same passages in the transmission 
are under pressure in reverse as in 
high. 

When you drive the car, you 
don't notice anything different un- 
til you take your foot off the gas in 
high gear. And then there will be a 
little less engine braking on decel- 
eration than you would normally ex- 
pect. But if somebody has adjusted 
the idle speed with the CEC valve, 
over-extending the plunger (which 
is what happened here), you'll get 
no engine braking at all. And at 
low speeds in high gear the car will 
want to keep on going by itself. 
3 The oil-pan screws probably 

need tightening, to stop a vac- 
uum leak at the oil-pan gasket. On 
a high mileage car, this is a com- 
mon cause of low crankcase vac- 
uum—the oil-pan screws have 
worked loose. A fuel-pump gasket, 
front-cover gasket, valley-cover 
gasket, intake-manifold end seal, 
or a crankshaft seal could also 
cause the problem. But it's very 
unlikely. 


The vacuum hose between the 

PCV valve and the manifold is 
probably deteriorated inside from 
long use and full of flaking hose 
and carbon. This material dried up 
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Oil-pan bolts should always be tight to 
provide an air-tight crankcase, which al- 
lows the PCV system to work properly, 
as well as to prevent oil leaks. It's pos- 
sible for the bolts to work loose during 
use over many thousands of miles, es- 
pecially if they were not tightened prop- 
erly to begin with. 


while the engine was torn down, 
then slowly flaked off after the en- 
gine was running again. A new 
hose will solve your problem. 
When buying a hose, PCV valve, 
or any other component, make 
sure it's the correct size and model. 


PCV valve (1) may be in fine shape. But 
that doesn't mean the crankcase ventila- 
tion system is working at full capacity. 
Damaged PCV hose (2) can also stop 
the PCV system from doing its job (pre- 
venting blow-by fumes from reaching the 
atmosphere, directing them instead to the 
carburetor). 


The  exhaust-gas-recirculation 

(EGR) valve in many cars is 
vacuum controlled. It's connected 
to a vacuum port above the throttle 
plate, so that vacuum is applied to 
the port only above idle. When the 
throttle is in the curb-idle position, 
the EGR valve does not receive vac- 
uum and stays closed. If the EGR- 
valve hose were accidentally con- 
nected to manifold vacuum, the 
EGR would be open at idle, and 
the car would idle roughly. 


їп an EGR system, metered 


amounts of exhaust gas are used to 
dilute the intake charge to reduce 
combustion temperatures for effi- 
cient emission control. 


Looking under the hood of a new car, 
you may feel that you can't see anything 
because of the many vacuum hoses. They 
are all necessary, though. So be especial- 
ly careful to hook each hose up at pre- 
cisely the same place from which you un- 
hooked it. EGR valve (1) and its connect- 
ing hose (2) look like this. 


6 He ulated the mixture screws 
leaner. rich mixture (too 
much fuel) d a smoother idle 
and produces more power, but in- 
creases the CO in the exhaust. A 
lean mixture (too much air) results 
in harmless carbon dioxide (CO.). 
But if the mixture is too lean, the 
engine loses power and is rough 
at idle. 

Adjusting idle on the lean side 
allows the car to pass state stan- 
dards, but still keeps the mixture 
rich enough so the engine will run. 
Someday, someone may invent a 
means of achieving perfect fuel 
combustion, so an engine will pro- 
duce nothing but CO. and still put 
out full power. 


Adjusting idle-mixture screws affects 
carbon monoxide levels. Unless you're a 
pro with the proper equipment, leave the 
plastic caps on the screws. 


Get away from the crowd. 
Get the flavor you want in 
Old Gold Filters. 
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OLD GOLD 


Warning: The Surgeon General Has Determined м! А 20 mo. "tar 13 
2 A s > Ne. ings: 20 mg. "tar," 1.3 mg. nicotine 
That Cigarette Smoking Is Dangerous to Your Health 5 2 100% 23 тд, "tar" 15 mg. nicotine, 4 
av. per cigarette, FIC ReporpEeb73. %4 
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Shop Talk 


News and views of tools and'materials 
By A. J. HAND 


A kit that helps you custom design your own addition 


Thinking about a new room addition? The American Plywood Associa- 
tion has a kit that will help you get your thinking (and planning) 
straight. Their Add-A-Room Kit consists of three big worksheets and a 
pair of tissue-paper example sheets. Sheet one guides you in your initial 
research—local zoning and building codes, etc. It also explains how to 
make the most of the other two sheets. Sheet two gives you some examples 
of various roof and wall plans for one- and two-story houses. Sheet 
three is full of construction details you'll need to do your planning. Foun- 
dations, connections between old and new construction, eaves, trim, wall 
assemblies, and other details are covered. The tissue example sheets help you 
make your own plans—including the floor plan and elevations from three sides. 
The kits are available for $1 each from the American Plywood Association, 
1119 A St., Tacoma, Wash. 98401. Ask for form W605 when ordering. 


degree notch across its face. The 
nonmovable jaw has a face made 
up of a series of notched seg- 
ments, each one free to pivot 
through a short arc. Clamp an ob- 
ject in the vise and the notched 
segments move into positions that 
accommodate surface irregularities. 
The result is a good grip. Where 
can you get the vise? Right now 
you can't, but it shouldn't be 
much work to make your own 
from a standard drill-press vise. 


The ultimate bike-repair manual 


Last month in my article on 
tuning 10-speed bikes I mentioned 
an outstanding new bike repair man- 
ual by Clarence Coles and Harold 
Glenn. Since then, I've received a 
copy of the new two-volume manual 
put out by the Schwinn Bicycle Co. 
"Though it's produced by Schwinn it 
isn't limited to Schwinn products. Its 
956 pages cover just about every part 
you'll ever find on a range of pedal- 
powered vehicles that runs from uni- 
cycles, through all kinds of bikes, and 
on to adult tricycles. If you'd like a 


copy of the hard-cover manual, send 
$20 to Schwinn Bicycle Co., Sales 
Prom. Dept., 1856 N. Kostner Ave., 


Gluing in the round 
Chicago, Ill. 60639. 


Getting a grip on things 


NASA developed the vise illus- 
trated below to hold irregular slip- 
pery objects. It looks like a nat- 
ural tool for a lot of home shops. 
The movable jaw has a deep, 45- 


Ever have trouble holding the 
parts of a round object together 
while a glue job sets? PS reader 
Daniel O'Connell, of Attleboro, 
Mass., solves the problem with a 
funnel, as shown in the sketch be- 
low. To use the funnel trick, hold 
the glued pieces of the object in po- 
sition on one hand, while you lower 
the funnel over the work. Press firm- 
ly and turn the funnel upright. 
Stand it in a glass or jar. Gravity 
does the rest until the glue dries. 


€ A pamphlet on making fishing lures from re- 
cycled materials such as old balloons and pop 


tops from beverage cans. It's 25 cents from 
Outrigger, Box 20803, St. Petersburg, Fla. 
33702. 


€ A pamphlet outlining precautions you can 
take to protect your boat against thieves. It's 
yours free from the State Farm Fire and 
Casualty Co., 112 E. Washington St., Bloom- 
ington, Ill. 61701. 


things 
to write 
for 


€ A 187-page catalog of tools, hardware, and 
specialty items at bargain prices. It's $1 from 
U.S. General Supply Co., 100 General Place, 
Jericho, N.Y. 11735. 


€ A catalog of tools and repair items—things 
like stripping and crimping tools, impact 
screwdrivers, snap rings, and solderless ter- 
minals. Free from Vaco Products Co., 510 N. 
Dearborn St., Chicago, Ill. 60610. Ask for 
catalog SD-168. 
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Youd expect this kind of luxury 


Perforated circuit board has 
miniature connectors at each 
hole. Connection is reliable 
with no solder needed. 7 


118 | POPULAR SCIENCE 


in $6,500 European cars. 


Kit form is easy to wire. Com- 
ponents mount on individual 
PC boards. Power supply is 
initially set for five volts. 


Steel-belted radial-ply tires. 


PERSONAL-USE REPORT 
Plug-In Helper for 
Quick Circuit Designs 


Whether you're a hard-core circuit designer or just a | 
tinkerer, you're always bucking one problem when you 
breadboard a circuit—it takes time to build. And, since 
it's just a breadboard, you can end up with a rat's nest 
of poor solder connections, shorts, and a maze of inter- 
connections between test circuit and test equipment. 
Now there's a quick and simple way out—the Digi- 
Designer. It needs no soldering, and many test pieces . 
you'd ordinarily use for digital circuitry are built in. 

Want to try your hand at a circuit? Plug the ICs 
directly into the perforated board. The pins mate with 
miniature internal connectors running in vertical col- 
umns down the board. To connect to an individual pin, 
you simply plug a piece of 22-gauge solid wire into one 
of the remaining holes in a particular row. Where you 
connect the opposite end of the wire depends on your 
circuit. It may go to another pin of an IC or it may go 
to one of the test circuits built into the Digi-Designer. 

The unit has a clock pulse generator (1, 10, 100, 
1k, 10k, and 100kHz), regulated five-volt power supply, 
two bounceless pushbuttons, four slide switches, four 
logic-indicator lights. You can also plug into banana 
plugs or a BNC connector for off-board connections. 

Digi-Designer makes fast work of any breadboarding 
job and makes a handy tool for the electronics shop. It's 
$59.95 as a kit, $95 assembled, from EL Instruments, 61 
First St., Derby, Conn. 06418.—W. J. Hawkins. 


But not in an American 


compact at $2,695. 


Car shown: $2,695 sticker price. Dealer preparation, 
destination charges, title fees and taxes extra. 


Better idea for safety... buckle up. 


New comfort and luxury have 
come to the rugged, reliable Ford 
Maverick. 

Our Luxury Decor Option gets 
you the luxuries shown at left, plus 
about 30 others, including steel- 
belted radial-ply tires. Tests show 
that the average driver can expect 
40,000 miles of tread life under 
normal driving conditions. 

Every 1973 Maverick comes 
with a refined suspension system, 
thicker seats, European-type arm 
rests, carpeting, plush door padding. 
The ride is quiet. 

Test drive a Maverick at your 
Ford Dealers. And see how luxurious 
arugged, reliable compact can be. 


FORD MAVERICK 


FORD DIVISION «c» 


Turn ignition on, activating receiver; push button on 
TMX. Now you can start your car. Turn off ignition— 
receiver automatically resets. Key switch on receiver 
allows parking attendant to operate car. 


TMX: It Theftproofs Your Car Electronically 


Ever try connecting a “secret” ig- 
nition switch in your car to foil the 
thieves? The wiring is easy-it's loca- 
tion that's the problem. Behind the 
air duct and inside the car radio 
it may elude a crook, but it has 
drawbacks when you want to start 
your car. 

'TMX's switch is based on the out- 
of-sight idea, but with a twist; you 
hide it in your pocket. 

Want to start your car? Push the 
button on this miniature radio trans- 


mitter. A pulse/tone coded signal, 
assigned only to you, is transmitted 
to a black-box receiver placed incon- 
spicuously in your car. 

The 200-650 mHz signal is re- 
ceived, decoded, and, if correct, used 
to deactivate the protection circuit. 
The result-your car starts when you 
turn the key. Without the signal, the 
engine would just grind. 

A key-switch on the receiver lets 
you deactivate the system, allowing 
your car to start normally for park- 


ing attendants or garage mechanics. 
Just three internal connections to 
your car make installation. simple 
and invisible. Possible code combina- 
tions are too numerous to make 
"cracking" practical, and one-button 
operation makes everyday use as 
close to convenient as I’ve seen. 
The TMX Data Code/2000 is 
$89.95 from TMX Inc., 666 Fifth 
Ave., New York, N.Y., 10022. Extra 
transmitters for second drivers are 
available.-W. J. Hawkins 
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| Taking Care of ' 
Your Car » su 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 


Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Brakes squeak when brake pedal is depressed 


An annoying squeal from drum brakes can be caused by dust between the 
lining and the drum. The dust can be removed without disassembling the 
brakes by blowing compressed air into the brake drum as shown. 


E THIS VEHICLE HAS 
CHRYSLER CLEANER AIR SYSTEM 
TO REDUCE VEHICLE EMISSION 


Need to disable the battery for service work? 


On cars with a fusible link, disconnecting this link is the fastest and 
most reliable way of disabling the battery. Only when servicing the starter 
or starter cable should you disconnect at the battery itself. 
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Easily made trouble light 


You can quickly convert one of 
your shop lights into an emergen- 
cy light to carry and use in your 
car. Cut off the plug and attach 
two alligator clips in its place, as 
shown. Then replace the bulb with 
a 12-volt one. Now the light can be 
powered by your car battery. 


Loose ashtray 


А loose car ashtray that occasion- 
ally dumps its contents on the car 
floor and on you can be irritating. 
To solve the problem, remove the 
ashtray and with pliers, bend up 
the snuffer about 1⁄4 inch from its 
original position. Then reinsert the 
ashtray—no more dumping. 


Carburetor repair 


When installing the float-bowl cov- 
er on a Carter four-barrel carb, make 
sure that the float-lever pins are 
centered in their supports. If they 
aren't, they may be trapped between 
the gasket surfaces, and when the 
cover screws are tightened, the bowl 
will crack. 


HEAVEN 
ONLY KNOWS 


First it was every thousand miles.Then 
somebody said every fifteen hundred.Then 
somebody else told you six thousand. It depends 
on who you ask. And its enough to confuse 
anybody. 

There's no absolute rule to how often you 
should change your crankcase oil. The time of 
year and climate have a lot to do with it. But 
don'tleaveitto heaven.There's a lot at stake, 
and alot to know. 

Your driving habits can be a factor Oil 
should be changed more often under conditions 
of extensive idling, trailer pulling, driving in 
dusty conditions, and short trip operation at low 
temperatures. 

So even though we've been in the gasoline 
and oil business for so many years, even we 
can't give you asimple answer 

We do recommend an oil change at least 
every 3000 miles or 3 months; but you should 
never exceed the automobile manufacturer's 
recommendation. 


You should also read your owner's 
manual very carefully. Especially the fine 
print, which might reveal some excep- 
tions according to your climate and 
driving practices. 

If you still can't determine how often 
to change your oil, bring the manual and 


YOUR OIL. 


the car to your dealer He changes a lot of 
oil in your area for people who probably have 
the same driving habits and type of automobile 
as yours. 

Ofcourse, we hope the dealer you bring 
your car to is a Gulf dealer He'd be glad to help 
you learn about that, and anything else you'll 
like to know about your automobile. 

You can also send your questions direct to 
Gulf Consumer Information, Box 1519- ] , Houston, 
Texas 77001. 

You see, we'd like you to learn all you want 
to know about your car And our products. That 
way we can keep you on the road. And us, too. 


GET TO KNOW GULF AND YOU'LL GET TO KNOW YOUR CAR. 


Gulf 
«ЕУ 


GULF OIL CORPORATION 
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your idea to Wordless, Popular Science, 
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Sears New Split-System air conditioning 
is so quiet you can hardly tell its working. 


Until you 
step outside. 


Our Split-System air conditioner 
is a case of two halves of an air 
conditioner being better 

than a whole one. 

The quiet half that does the 
cooling stays inside on the wall 
(not in the window). 

While the half that does the 
heavy work goes outside. Out 
of sight and out of hearing— 
up to nineteen quiet feet away. 
(And since a 2% inch hole 
through the wall for the tubing 
is all that's needed to connect 
both units, you can install it 
yourself.) 

Sears Split-System is one 
room air conditioner that doesn't 
need a window to work. So 
you can put it = 
practically 
anywhere in 
the house— 
from the attic 
to the basement. 
You can air 
condition rooms 
you never thought 


you could cool before. 
The Sears Split-System 
air conditioner keeps 


you cool while keeping quiet 
about, it. And it’s available 
in 6,000, 10,500 
and 15,500 BTU 
| ol models, Split 


System. A whole 
new kind of cool 
РІ from Sears, 
$ Е ~ Roebuck and Co. 

: MAU Because who knows 
more about air conditioning than 
your Sears Air Men. 


Pick up a copy of our easy-to-follow Installation Booklet in the Central Air Conditioning Dept. of your local Sears store. 
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IT 

MAKES 
CARS RUN 
BETTER 


NEW IMPROVED 


ISLON 


ENGINE TREATMEN! 


T COMPRESSION 


R STARTING & IMMEDIATE 
ATION EVEN IN 
RO WEATHER 


MAY CAUSE EYE IRRITATION 
FAL IF SWALLON 


Read Precautionary Label on Back 


NET ONE U, $. QUART 


Probably 
yours, too 


Test drive it 
You'll like it! 


Rislone National Champion 
ship Racing Jacket only 
$7.95 prepaid. Durable ny- 
lon-cotton. Rislone yellow 
with red, black racing 
stripes. S, M, 1, XL. Send 
check or money order to 
Rislone National Champion 
Jacket, Р.0. Box 457, Bon- 
ner Springs, Kansas 66012 


THE SHALER CO. 


Waupun, Wisconsin 53963 
In Canada: The Canadian Shaler 
Products Co. Ltd. Ontario 
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World's Tallest in Toronto 
[Continued from page 66 


steel and 700 tons of structural steel. 

Some 62,000 cubic yards of shale 
were excavated for the foundation. 
And, from the bedrock on which the 
tower rests to the tip of the TV an- 
tenna, the height is 1834 feet. The 
base of the tower is 167 feet wide. 

Keeping walls plumb. That's 
one big problem. Three methods are 
being employed by the builders to 
assure that the facade is aligned. 
"They're using optical plumbs, plumb 
bobs, and measurements from outside 
with transits. 

Aside from the ground-level ro- 
tunda, the only usable space in the 
tower will be a Sky Pod at the 1100- 
foot level. This 400-foot-high capsule 
will house a spectacular restaurant, 
broadcasting studios, and observation 
decks in its six stories. From this 
point, visitors will be able to see all 
the way to Lake Ontario. 


Complex rig pulls skyscraper up 


JACK POLES 


CONCRETE HOIST 


Three-level construction rig makes the con- 
tinuous-pour method of concrete construction 
possible. Jacks atop the 20-foot-high rig raise 
slip forms below one inch every four to six 
minutes. Workmen on the lowest level work with 
trowels to smooth out imperfections in the con- N 
crete facade. After four hours, the bottom few N 
inches of concrete harden enough to be weight- NE 
bearing, so the forms can be raised. The rig does N 
not move up if the concrete has not hardened 


Beating everything all hollow 
Apart from the Sky Pod, the towel 
is a hollow core. Inside it, platforms 
will be spotted every 200 feet to асі 
commodate maintenance workers, 
And cables and plumbing for thi 
building will also run inside the core. 

Engineers have tested models oi 
the CN Tower in a wind tunnel at 
the University of Western Ontario. 
Besides being designed to withstan 
very high winds, the tower is buil 
to resist damage from ice, lightning, 
and earth tremors. 

After the concrete work is com 
pleted in November, there will be пој 
further outside work at the top. p 
next April workmen will start 
erect the 220-ton antenna. 

Upper-level facilities, including} 
the restaurant, whose tables will re-| 
volve around the Sky Pod, are slated| 
to open for Christmas. 3 


| 
PERSONNEL HOIST | 


drive only. With automatic free- 
wheeling hubs locked, you can en- 
gage or disengage the front axle 
while you are moving. 

This system hasn’t the full conven- 
ience of full-time four-wheel drive, 
but it costs $300 less than the Chevy 
and Jeep systems. It offers no low 
range, and no power takeoff. 

The Scout is a modern design with 
an inside hood release that opens a 
front-hinged hood. The brake pedal 
is extra wide, for left-foot use. How- 
ever, the factory-installed A/C sys- 
tem has an “add-on” appearance, 
and the instrument panel has no per- 
manent air vents. The instrument- 
panel is about on a par with the 
Chevy Blazer's. 

The interior is smaller, but has some 
Special features. The rear seat folds 
up, flush against the back of the 
front seat. Access to the rear seat is 
through the right door. Only the 
right half of the front bench-seat 
back tilts forward. The release is a 
tiny lever hidden in the hinge area. 
It’s hard to find, and almost impos- 
sible to use. 

On the plus side, working on the 
Scout engine is simple and easy, 
even with A/C under the hood. 


The Multipurpose Cars 


[Conti 


Jeep Wagoneer. Originally а ’61 
design, the Wagoneer now has the 
most advanced power train in its his- 
tory—an AMC V8 with Chrysler’s 
automatic transmission, and Borg- 
Warner’s full-time four-wheel-drive 
system. As in the Blazer, it requires 
a minimum of skill. 

Our test car also had power steer- 
ing and power brakes. The steering 
gear is a variable-ratio unit by Sagi- 
naw. It’s got lots of lost motion 
around the straight-ahead position, 
so half a turn has little effect, but if 
you crank it a bit more, you get a 
somewhat sharper turn than you 
probably intended. 

The Wagoneer has a passenger 
car’s interior, but the back seat can 
be folded up against the back of the 
front seat in less than a minute. The 
tailgate is like a regular wagon’s— 
from inside, you drop the glass using 
a switch on the dash, or from the 
outside, by turning your key in the 
lock, then lower the tailgate after re- 
leasing it with a handle inside. 

The spare wheel stores under the 
car, exposed to road dirt and risk of 
theft, but freeing the interior for 
maximum useful space. 

Ride comfort is generally fair, but 


strong body roll on curves can upset 
passengers. Body roll also interacts 
with the suspension, producing roll- 
steer effects. Handling is only fair. 
Performance is surprisingly lively 
for such a heavy car, and the drum 
brakes held up quite well. Service ac- 
cessibility is very good. us 
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“Мо wedding. I'm celebrating the 
last payment.” 


"How I rewired my taillights with a 
plastic straw and Dow Corning Bathtub | 


vM 


for alot more things than ~ 
bathtubs, and when we heard - 
how Larry Oswald of Sewickley, 
used it, our opinion was confirmed. 
"When my taillights started get- 
ting dimmer and dimmer, | took them 
apart and found that the sockets, 
wires, everything, were all corroded. 

“So cleaned everything up, 
bought two new sockets, and 
decided this time that they weren’t 
going to corrode. 

“I had a tube of Dow Corning® 
Bathtub Caulk lying around the 
house, so | figured why not, and 
caulked up the sockets. 

“Then | figured that if it'd work on 
the sockets, it'd work on the splices. 


plastic drinking 
straw, slid one охе! 
each set of wires to 
keep them from getting 
stuck together, tied the wires 
together, and then pumped them full 
of caulk. 
“It's been six months now, and my 
taillights are still brighter than ever.” 
Next time you’re faced with a 
plumbing leak, broken gasket, or 


Jm and put it to work. 
— You'll find it in white and 
pastel decorator colors in the 
iardware or paint department of 
your favorite store. Look for 


Dow Corning Silicone Sealer in 
clear, black, or aluminum in tubes 
and cartridges, too. 


Dow Corning Corporation, Dept. 


E-3102, Midland, Michigan 48640. 


DOW CORNING 
Es 
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Do-it-yourself 


fireplacing.. 


Have yourself a fireplace fun center in just 
one weekend with Heatilator factory-built 
fireplacing! 

Install anywhere—right on a wooden floor, 
against combustible walls, No masonry 
foundation required. 

Select from built-in, wall-hung and free- 
standing fireplaces—wood or gas. 

For planning ideas, send coupon. 


Free Fireplace Idea Kit 
Heatilator Fireplace 

A Division of Vega Industries, Inc. 
4073W. Saunders Street 

Mt. Pleasant, lowa 52641 

(also available In Canada) 

Name. 
Address 


1 
1 
1 
1 
1 
1 
1 
n 
1 
1 
1 
L 


improvements 
without getting 
nailed. 


Borrow the money you need at 
your credit union. You'll find their 
low annual percentage rate helps 
you put things together without 
breaking up your family budget. 
There's a minimum of red tape. 
M times your signature is all 
that's required. At your credit un- 
ion, you're more than a customer. 
You belong. 


Join your credit unio 
It’s where you belo 


For information write to 


your state's Credit Union 
League or С 
As: In 
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Easy-Apply Teflon Film 
[Continued from page 101] 


they did point up three plus factors 
of the Teflon film—easy-slide, anti- 
stick, easy to clean. Equally impres- 
sive was the easy-to-apply-anywhere 
characteristic of the material in film 
form. 

More extensive tests were con- 
ducted in the shop where hard-use 
situations presented a picture of the 
material’s durability and utility. I 
have always maintained that clean, 
well-waxed, tool-table surfaces pro- 
vide extra safety as well as easier 
cuts. The Teflon film simply elim- 
inates the cleaning and waxing 
chore. 

It can be an overall application— 
say, on jigsaw and bandsaw tables— 
or it can be just a spot use on the 
rip fence and the insert of a table 
saw. The cost of the material (for 
price of sample, see box) can be a 
factor in determining how much of 
any particular area you will cover. 
An “out,” where cost is prohibitive, 
is this fact—narrow strips placed 
about 4” or 5” apart running par- 
allel to the saw blade on a table- 
saw surface can be as useful as over- 
all coverage. 

How you apply it. Don’t try to 
precut the material to size; it’s bet- 
ter to be a little generous to begin 
with. Peel off the backing paper and 
stick the Teflon on, then trim to 
size with a really sharp knife. On 
large surfaces with either type film, 
peel off the backing as you stick the 
stuff down. You can get into trouble 
if you allow tacky surfaces to come 
together; especially with the un- 
mounted film. 

Rub hard with a cloth as you peel 
off the backing. Watch for air bub- 
bles. If you get one, pull back on 
the film and rub the bubble out to 
a free area. It's possible that you 
might capture an air bubble you'll 
find impossible to eliminate by rub- 
bing. In that case, prick it with a 
pin and work the film down around 
the hole with your finger. 

It's not wise, on a fairly large area 
(say, a jigsaw table) to try to re- 


move the entire application in order 
to improve the job. You will surely 
ruin the sheet. It's better to work 
with the pinprick method or even a 
slit with a sharp knife. Best bet, 
especially with unsupported film, is 
to be very careful right off—avoid 
air bubbles and pull-backs. 

Trim, skive, and burnish. Once 
the film is in place trim to exact 
size with the knife. Hold the knife 
at about a 45-degree angle as you 
cut, and tug a bit on the excess film 
to keep the cut area taut. Incidental- 
ly, save the backup paper and re- 
attach all cutoffs. Even the smallest 
piece of this stuff will come in handy ' 
on other jobs. 

After the trim cut, skive and bur- 
nish as shown in the photos. The 
whole idea is to smooth and reduce 
the edges so work can pass over with 
minimum hindrance. This is espe- 
cially important on such things as 
inserts where even normal passes 
will tend to butt the film. 

It’s possible, despite all your pre- 
cautions, to damage a leading edge. 
Should it happen, just cut out the 
damaged area and burnish down the 
new edges. 

We could list hundreds of appli- 
cations in addition to those already 
called out and to those shown in the 
photos, but just to get you thinking, 
here are a few others that we've 
tested... 

€ At the hitting end of cue sticks 
(if pool’s your game) for easier slid- 
ing between fingers. 

* On the underside of rulers on 
drafting machines; also on angles, 
french curves, etc. 

* A small section as release sur- 
faces on drafting tables. 

* On the rail of a sliding door— 
wood, glass, aluminum, whatever. 

* As a table covering in dark- 
room and labs where acids or other 
caustic solutions might attack and 
damage the table surface. 

® To line a drawer where you keep 
oil-soaked sharpening stones so the 
oil won't penetrate the wood. 05 
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When you join the 
POPULAR SCIENCE 


BOOK CLUB 


Big 614 x 914 format - 1540 pages - 
hard-gloss paper covers * 1724 how-to 
pictures • indexed • thousands of tips, 
techniques, shortcuts 


noe 
"m 

HOW TO DO YOUR OWN WOOD FINISHING by 
Jackson Hand. Finish new wood, restore surfaces, 
antiques, refinish floors. Covers wood fillers, 
bleaches, shellac, varnish, enamel. 


HOME AND WORKSHOP GUIDE TO SHARPEN- 
ING by Harry Walton. How to sharpen every tool, 
utensil in workshop, yard, kitchen. How to use all 
sharpening tools. 


HOME GUIDE TO PLUMBING, HEATING AND 
AIR CONDITIONING by George Daniels. 
Step-by-step instructions on maintenance, repairs, 
and new installations. 


HOW TO BE YOUR OWN HOME ELECTRICIAN 
by George Daniels. Make simple repairs, even re- 
wire your house. Covers tools, codes, wire types, 
house and service wiring, outlets, plugs, switches, 
fixtures, fuses, motors. 


THIS 8-BOOK SKILL LIBRARY IS 


(Regular Price $20.00) 


YOURS PRES 


These 8 fact-packed, illustrated manuals help you do every job like a pro! 


*PS Skill Books turn you and 


your tools into star performers . . ЭИ 
—Independent Press 


HOW TO USE HAND AND POWER TOOLS by 
George Daniels. Choose, use, take care of all hand, 
power tools. How to set up a power shop, safety 
practices, money-saving ideas, shortcuts. 


HOW TO BUILD YOUR OWN FURNITURE by 
R. J. DeCristoforo. Use just three basic elements 
— slabs, rails and legs — and build tables, chairs, 
cabinets, desks. Construction, new component adap- 
tations, tools, wood hardware, fasteners, fixtures. 


HOW TO WORK WITH CONCRETE AND MA- 
SONRY by Darrell Huff. From patio or barbecue 
to foundation. How to pour, reinforce, cure, trowel, 
texture, color concrete. Lay bricks, block, stone, 
flagstones; top and waterproof a wall. 


HOW TO DO YOUR OWN PAINTING AND WALL- 
PAPERING by Jackson Hand. Acquire the ease 
and skill of a pro. Use color effectively. Choose 
brushes, applicators, sanders, primers, paints, 
wallpaper. 


And you get your first Club selection at a huge 4496 discount ... 


HOMEOWNER'S COMPLETE OUTDOOR BUILDING BOOK 
by John Burton Brimer 


Here's a book full of exciting outdoor woodworking and masonry projects 
to help you beautify your yard. You get easy-to-follow plans for 265 differ- 
ent outdoor building projects: 12 trellises, 71 fences, 15 garden shelters, 17 
kinds of outdoor furniture, 23 styles of garden steps, 47 styles of terrace 
paving, 37 masonry walls and balustrades — and more. The book explains 
how to select hand and power tools, lumber and wood preservatives (essen- 
tial for outdoor projects). Also, how to select and use masonry tools and 
work with bricks, blocks, concrete and blacktop, Hundreds of photographs, 
drawings and building plans help you complete projects easily. Mail the 
attached card to get your 8-BOOK SKILL LIBRARY free and HOME- 
OWNER'S COMPLETE OUTDOOR BUILDING BOOK (altogether 
$28.95 worth of books) for only $4.95 plus postage and handling. 


Regular price 


Your PSBC price 
only $495 


Here's what happens when you join the POPULAR SCIENCE BOOK CLUB 


v First, you get your 8-book Skill Library free, and your 
first regular selection, HOMEOWNER'S COMPLETE 
BUILDING BOOK, for only $4.95, plus postage and 
handling. (Regular price of these books is $28.95!) 


Then, about every month, you'll receive a Club bulletin 
fully describing the coming selection plus a wide range 
of alternate books to choose from. If you want the selec- 
tion, do nothing. It will be sent to you automatically. If 
you don't want the selection, or want alternate books, 
or no books, indicate your wishes on the card provided 
and return it by the date indicated. You may return 
any book within 10 days after examining it, and all 
you need buy is one book per year to retain all member- 
ship privileges. 


Аз a PSBC member you will be offered the best books 
available on home improvements, how things work, 
Science, cars, math, mechanics, engineering, electronics 
—a broad range of practical and technical subjects. 
You save from 30% to 60% on every Club selection. 
Yet virtually all PSBC books are identical to publishers" 
editions. 


MAIL THE ATTACHED CARD 
or write to the address below 


POPULAR SCIENCE BOOK CLUB, 44 Hillside Ave., Manhasset, N.Y. 11030 
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Jock Itch is a fungous infection. 
It can become serious. 


keep coming back even 
you try all manner of 
from baby powder 
to petroleum jelly. 
But you can ge t relief 


the spray-on medi- 


with Cruex”. 


cated powder specifically made 
to fight Jock Itch. 

Cruex soothes itchy, inflamed 
skin. Cushions against further 
irritation. And absorbs per- 


JOCK ITCH 
ISN'T SOMETHING 
TO BE TREATED LIGHTLY. 


spiration (an important factor 


in the growth of Jock Itch fungi 
—tinea cruris). Its medication 
directly attacks susceptible 
fungi. And because you spray 
Cruex on, you can reach into 
hard-to-get-at places and avoid the 

| sting or burn of rubbing, dab- 
bing, or smearing. So fight 


Jock Itch seriously 
it from recurring) with cooling, 
soothing Cruex. Guaranteed to 
work or your money back. 


nd help keep 


CRUEX. THE MEDICATED SPRAY 
SPECIALLY FORMULATED TO FIGHT JOCK ITCH. 


©1972 Pharmacratt Division Pennwalt Corporation 


Ife; 


Floo 
let you 


down. 


Step on it, drive a truck on it. 
Our double-thick (2x8), inter- 
locking subflooring is extra- 
strong, extra-quiet. And roof 
decking is just as thick! See 
our naturally beautiful, uncom- 
monly durable precut homes— 
get 82 floor plans and prices— 
by sending $1 for your 44-page 
Lindal Planbook. 


ни 
B PHARMACRAFT 


The real beauty 
of Lindal Cedar Homes: 


rs that won't 


A LINDAL CEDAR HOMES 
10411 Empire Way S., Seattle, WA 98178 
Phone (206) 725-0900 

Enclosed is $1 for my Lindal Cedar 
Homes Planbook 


PS37 
Name — 
Address 


City 


State 


Area Code 


130 | POPULAR SCIENCE 


Take-Along Telephone 
Continued from page 62 


signal and switch you to other trans- 
mitters and receivers. It may also 
change your channel if you ap- 
proach another portable on the same 
frequency. The inaudible switching 
takes place in a few thousandths of 
a second. 

Adjusting power output. Also 
as you move around, Dynatac will 
use automatic output control (AOC) 
to adjust your portable's power out- 
put, minimizing interference and 
conserving battery power. When 
you're close to a receiver you won't 
need much power. Each base trans- 
mitter sends signals to your unit's 
supervisory section, telling it to 
crank transmitter power up or down. 

When you've completed your call, 
you push the ON-HOOK button. This 
sends digital data to the processor, 
telling it to “hang up"—break the 
connection—at the phone exchange. 

What about incoming calls? Say 
you're in a taxi with your portable 
inside an attache case. A call to your 
portables number comes into the 
telephone exchange and is sensed by 
the central processor. A computer 
sends out a digital code unique to 
your portable over every transmitter 
in the city. Your portable, on stand- 
by, picks up the signal and sends 
back data saying, "I'm here." 

Now that the central processor 
has located your portable, it sends 
out another signal—now from one 
transmitter. This data switches your 
portable to a talking channel and 
tells it, “ring your bell" You push 
the orr-HOOK button to answer. 

Pending FCC approval, Motorola 
hopes to install a 10-to-20-transmit- 
ter system in New York at a cost of 
$5 million. Motorola, however, ex- 
pects to supply hardware to phone 
companies here and abroad rather 
than operate Dynatac systems itself. 

Crowded spectrum. The com- 
pany faces stiff competition for the 
new block of radio spectrum. Two 
years ago, AT&T proposed a mobile 
or car system. Other users of the 
overcrowded lower-frequency bands 
—fire, police, taxis—would like to 


expand, too. Dynatac would use a. 


small slice of the new spectrum. 

Costs to subscribers would be sim- 
ilar to current mobile-phone rates 
initially: $60 to $100 a month. Later, 
with high-density use, monthly rates 
could drop to $30 or less. 

'The portable's size will undoubt- 
edly shrink, also. Eventually, the 
unit could fit your shirt pocket. 
Dynatac's computer-controlled net- 
work may well be a forerunner to a 
Dick Tracy-type wrist-phone system 
you may wear one day. us 


Trailer Mirrors 
Continued from page 111 


lapt door mounts instantly to any 
r, and permit the fastest installa- 
on and removal. They require no 
ljustment or modification to switch 
iem from car to car. 

Big-time towers. Trailerists who 
yend a lot of time behind the wheel 
onerally favor fender-mounted mir- 
rs. They must be adapted to each 
ir, so are more trouble to put on the 
rst time. But they're steadier than 
ie resilient-mount door mirrors, and 
ey can be watched without turn- 
g the head. A tall driver can ad- 
ist them downward out of his nor- 
al line of sight, too. 

Increasingly, trailer haulers are 
lopting convex mirrors to expand 
eir rearward viewing angle. These 
in't be used to replace standard flat 
irrors—convex mirrors disorient 
istance perception. They work out 
ost in conjunction with flat mirrors; 
ıe convex mirror gives the broad 
ew, the flat one the details. 

Small stick-on convex mirrors of- 
r only small images, and sharply 
duce the size of the main mirrors. 
eparate convex mirrors are better. 
ut they must be big. Round mir- 
rs on fender mounts should be at 
ast six inches in diameter, and 
ght might be better. 

New designs, too. Recently, a 
olorado company with long experi- 
1ce in making convex mirrors intro- 
uced one expressly for trailer tow- 
ig. It’s the Strohmeier See-All, a 
ghtweight (Plexiglas) mirror that 
ould be seven inches in diameter if 
ie top and bottom weren't cut off 
› а four-inch height. 

It's steady, and respects a driver's 
rward vision. Used in conjunction 
ith a standard fender-mount mirror 
nd a Tekonsha antivibration kit, it 
iay well represent the height of cur- 
int trailer-mirror art. 

Another new design is the McKesh 
irror sold by Wally Byam (Air- 
ream) stores. This one can be 
jounted either on fender ог cowl 
ahead of the door, behind the 
heel). It has a square, recessed 
ead, offers a good field of view with- 
ut convex augmentation, but is sub- 
ct to some fluttering from its nylon- 
ebbing anchor. 

Because drivers differ in height 
nd seating position, fender-mount 
ıirrors will continue to be individ- 
alized. Some drivers, for instance, 
ke thcir mirror heads horizontal for 
wider rear view; others turn them 
ertically for a good view up the road 
ehind. 

By drilling extra holes or trans- 
osing parts, you can custom-fit a 
nder-mount mirror to your needs. 
| pays to experiment. 
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Keep Your Pool Water Swimmable 
Continued from page 106 


pH tester, or have your pool sup- 
plier test a water sample. 

An overall system of water treat- 
ment is usually your best bet for 
avoiding problems. If you use one 
brand of products, you can probably 
get a complete "system" guide book- 
let from the maker, keyed to the 
formulas. 

System setup. If you plan your 
own system, base it on the following 
general sequence: 

(If the pool has just been filled, 
and the water is hazy, the filter may 
need cleaning several times a day for 
the first few days. So check the pres- 
sure frequently.) 

1) Start-up treatment. With the 
filter running, check the water's pH, 
and adjust it if necessary. Then add 
"stabilizer" according to the mak- 
er's instructions for the gallonage of 
your pool. This is a form of cyan- 
uric acid (usually crystaline) that 
locks on chemically to the chlorine 
that is added later, greatly reducing 
its dissipation from the water. 

If you use a chlorinated stabilizer 
it also supplies a good initial dose 
of chlorine. Add this type in the 
evening and the residual should test 
at the recommended level by morn- 
ing. If you then use a stabilized 
form of chlorine to maintain the 
“residual,” the initial dose of stabi- 
lizer will usually last indefinitely. 

Chlorine compounds in quick-dis- 
solving granular form let you in- 
crease the residual level quickly, 
merely by “sowing” them in the 
pool. Others, in tablet form, dissolve 
slowly in floating dispensers main- 
taining the residual with less fre- 
quent doses. Automatic chlorinators 
(Clor-Trol is one make) meter 
chlorine from tablets or cartridges 
into the filter’s return flow. They’re 
around $30 at pool suppliers. 

If you use an unstabilized chlor- 
ine form, stabilizer must be added 
periodically to keep the cyanuric- 
acid level between 30 and 50 ppm. 
(Use a cyanuric tester, or take a wa- 
ter sample to your supplier.) 

Keep the pH in the correct range, 
as described earlier, and maintain 
the chlorine residual at the ppm 
level specified on the chlorinating 
product you use. (The common un- 
stabilized chlorine compounds, like 
calcium hypochlorite, tend to raise 
the pH, as they contain an alkaline 
element. So occasional acidifying is 
likely to be required. (Lithium hy- 
pochlorite, used for the same pur- 
pose, is less alkaline.) 

2) Shock treatment. Super-chlo- 
rination is overdosing of the water 
with chlorine (typically three to five 
times the usual dosage) at about 


two-week intervals. This kills off or- 
ganisms resistant to the normal re- 
sidual, and also oxidizes residues 
from swimmers that otherwise build 
up a haze in the water. 

Apply the overdose in the eve- 
ning when the pool is unoccupied— 
not through the filter, but leave the 
filter running. The residual should 
test at a normal level (usually by 
morning) before you use the pool. 

3) Algae treatments. Most types 
are killed off by the chlorination 
steps described, but algae can reach 
problem levels very quickly in warm, 
sunny weather, before they show. 
( The spores seldom are apparent un- 
til they number 30 million per 
ounce of water.) Clues to their pres- 
ence: a greenish look to the water 
and a slippery pool bottom. To play 
safe, don't wait. Use an inhibiting 
compound from your pool supplier. 

Precautions: Never mix pool 
chemicals (some react violently) or, 
add more than one to the water with- 
out allowing the specified time inter- 
val. And store pool chemicals (es- 
pecially chlorine types) where other 
chemicals or household liquids can- 
not be accidentally spilled into them. 

Cleaning tips. Your pool should 
(and probably does) have a built-in 
surface skimmer to remove floating , 
material (like leaves) before it can 
enter the filter. A  long-handled, 
hand skimmer net helps, too. 

Do all vacuum cleaning of the bot- 
tom from the pool rim insofar as 
possible, since walking on the bot- 
tom churns up the sediment you 
want to remove. Calcium hypochlo- 
rite and similar compounds leave a 
fine precipitate on the pool bottom 
that must occasionally be vacuumed. 

Black algae, if allowed to gain a 
foothold, can complicate pool clean- 
ing, as they form unsightly spots on 
the pool walls or liner. To remove, 
brush vigorously with an algae brush 
made for it. (This opens the buds 
for better chemical penetration.) 

Then use an algae killer; Spot 
Kill is one popular brand. You shut 
off the filter and allow pool circula- 
tion to stop—usually in about two 
to four hours. Then sprinkle the al- 
gae-killer granules as close to the 
brushed spots as possible, using the 
total amount of chemical specified 
for your pool's size. Let the chemi- 
cal work overnight, brush off the 
dead algae, and vacuum to waste. 

Compounds to kill floating green 
algae are usually broadcast into the 
pool in the evening and allowed to 
work overnight with the filter run- 
ning. The dead algae are then vac- 
uumed to waste in the morning. The 
filter may then be cleaned, too. 89 
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How Science is Solving the Mystery of the Northern Lights 
[Continued from page 84 


take place within the next hour.” 

What happens? Does the reversal 
allow more particles to flow in? Is 
there a charging and discharging 
of some sort? Or does increased flow 
cause the reversal? He shrugged. 

“Hey—look at that!” Whalen 
pointed forward. “Isn’t that pecu- 
liar? I've never seen the form be- 
fore.” A snake-like band twisted off 
toward the horizon, while other stabs 
of light pulsed around it. “Every- 
thing is on such a vast scale it’s 
difficult to figure out the basic pat- 
tern. That’s why satellites are so im- 
portant—to give an overall topside 
view.” 

And then, almost on cue, a satel- 
lite—probably ISIS II—sailed across 
the field of Smitty's TV camera. 
“That’s 1400 km out,” said Whalen, 
“апа is measuring inbound auroral 
particles. And another one, called 
Vela—about 144,000 miles out— 
should be passing through an inter- 
esting section of the magnetosphere 
right now, making particle counts." 

Those counts, with photos taken 
by other satellites, along with data 
collected by us and by ground sta- 
tions stretching along our flight path, 
eventually would be correlated to see 
what effect events 100,000 miles out 
have on the ionosphere. “What I'm 
looking for," said Whalen, “is some 
relationship between the aurora and 
the plasma sheet particles—changes 
in both simultaneously, because that 
might tell us just where the sheet 
(the long “tail” of the magneto- 
sphere) is tied into the oval. I'll be 
very disappointed if we don't throw 
some light on it." 

ISIS slowly slid off the screen 
(and out of the overhead sky) and 
suddenly the tube erupted in star- 
bursts and pinwheels—a July 4th 
fireworks climax. Actually, the spec- 
tacle was invisible offscreen. The 
sky was almost dull by comparison. 
“Maybe we'll find the really impor- 
tant aurora to be subvisual—low- 
level radiation the human eye can't 
detect,” said Whalen. 

Scientists at work. Around the 
ship, the other scientists had been 
concentrating on their equipment. 
Whalen pointed out to me what was 
happening: 

© Up through a dome in the 
plane's center pointed an “all-sky,” 
fish-eyed camera. Its view was 160 
degrees, taking in all but the hori- 
zon. One frame was being automati- 
cally snapped every minute. 

© The horizon, meanwhile, was be- 
ing photographed by a Beattre-Cole- 
man camera pointed out the side. 
(Each exposure was 20 seconds at 
f 0.95 оп ASA-160 film.) 


* Toward the front, Rosemarie 
Wagner, an expert on subvisual au- 
rora (and a former meteorologist in 
prewar Germany) was intent upon 
what looked like a 'TV picture tube 
with a grid across its face. Once a 
minute a sweep was made, leaving 
behind echoes of the upper atmo- 
Sphere. 

This “ionospheric sounder,” she 

explained, sends up radar pulses that 
rise in frequency from two to eight 
mHz. The purpose: to detect heights 
of the “E” and “F” layers of the 
ionosphere, “zones of disturbance” 
produced by the particle bombard- 
ment, where most auroral activity oc- 
curs. 
Off behind the equipment, making 
some internal adjustment, was Bob 
Gowell, the chief engineer. “He’s 
been on the program longest and he’s 
our secret weapon,” said Whalen. 
“The Russians have a flying aurora 
lab, too, but their overall results 
haven’t been very impressive. That’s 
because Gowell is the only one so far 
who can make a mobile ionospheric 
sounder work.” 

Toward the rear of the plane, a 
blinking photometer was recording 
light intensity in four specific fre- 
quencies, which helped explain what 
was happening above. 

Even without a photometer, Wha- 
len told me, you can tell something 
about auroral heights by watching 
colors. Green is usually produced at 
about 130 km; red appears at about 
twice that. Another red occasionally 
can be seen at low altitudes—say 90 
km at most. Sometimes you even see 
long shafts of aurora with red tops, 
greenish middles, and red fringes 
around the bottom. 

The flight was nearly over, the cam- 
eras full, the graphs lined—enough 
data accumulated to last a year, 
said Whalen. “This is an exciting 
time to be studying the aurora. It's 
an enormous challenge to make any 
sense out of it at all—and yet some 
things are falling into place. When 
the pattern clears, when we under- 
stand the relationship between, say, 
sun spots and increased particle ac- 
tivity in the magnetosphere and 
radio blackouts at specific areas of 
Earth, maybe we can predict them. 

“I can see us monitoring a satel- 
lite which notes increased particle 
activity, and we see where it is and 
warn 'Thule, Greenland: Expect a 
radio blackout in an hour; send any- 
thing important now, because you'll 
not be able to for long. 

“Such a time is coming quickly, I 
think. It isn’t quite here yet, but 
the outline is—and now what we've 
got to do is fill in details.” йз] 


ig, working, shopping—all without 
ver being conscious of a light prob- 
m. Great! Their possible lone draw- 
ack came while driving. Because 
nly ultraviolet light will stimulate 
ıe photochromic action, darkening 
| somewhat restricted inside an auto- 
обе, especially one with tinted 
indows. Under some conditions— 
niefly driving into a low sun—the 
pecs had faded slightly lighter than 
d have wanted them. 

Because of the UV stimulation fea- 
ше, photochromic sunglasses are 
ot turned on by ordinary house- 
old lamps, auto headlights, or other 
icandescent lighting. Fluorescents 
ave a mild darkening effect. 

Effective variable transmittance for 
inglasses is so new that the indus- 
y is having trouble coming to terms 
ith it. Lest you become confused: 

Corning Glass this year changed 
ıe name of its photochromic lens 
lass from the old name, Photosun, 
» Sunsensor dark. Trouble is, the 
inglass industry is still advertising 
s products with Photosun lenses. 
ither name's the same product. The 
rmer Photogray lenses are now 
alled Sunsensor light. They're too 
ght to be called sunglasses. 


Sunglasses 
[Continued from page 99 

Rayex markets sunglasses with yel- 
low-green plastic lenses that turn 
blue-green on exposure to the sun. 
In my tests with a photographic 
light meter, the “darkened” blue- 
green tint transmitted a little more 
light than the "faded" yellow-green 
did. The Rayex shades are labeled 
“Photo Chromatic,” which seems ac- 
curate, because they do change color, 
though somewhat misleading because 
the name sounds like photochromic. 

Most sunglasses cost $2 or more. 
Get-by quality ones, you'll find, go 
for $5 and up. Marshall Field, in Chi- 
cago, advertises a pair for $55, and 
you can spend even more than that 
if you wish. Remember, though, that 
price is not a sure guide to lens 
quality. 

The surest place to get the higher- 
priced ophthalmic-quality sunglasses 
in plano or prescription is from an 
optometrist. What if you have to buy 
in a store? 

Store-testing. That rack of sun- 
glasses is a high profit center. What 
should you look for before you buy? 
Bausch & Lomb, high-quality manu- 
facturer of optics, offers these tips in 
a booklet on sunglasses, which you 
may have by writing to 635 St. Paul 


St., Rochester, N. Y. 14602, for one. 

Put on the glasses and look in a 
mirror (often furnished nearby). If 
you can see your eyes quite clearly, 
the sunglasses are too light for proper 
glare protection. They should feel 
right, particularly at the nose, cheeks, 
temples, and over the ears. If they 
press uncomfortably at any of these 
points, the frame needs adjusting or 
the style is not right for you. Lower 
your head to make sure the glasses 
will stay on when you're moving 
around. 

Check temple width. Does it ob- 
Struct your vision? This is vital if 
the sun specs are to be used for driv- 
ing. Incidentally, you should never 
wear sunglasses when driving after 
dark. Also, be sure to remove them 
as you come indoors—day or night. 

I particularly liked four of the sun- 
glasses I tested: both the American 
Optical and Renauld photochromics 
for every use but driving; the B&L 
Caravans for their looks, fit, and fine 
quality; and the Cool Ray Polaroid 
Fast Backs for their feather weight 
and polarizing feature. I'd have 
chosen the Opal-Lite Passports, too, 
except that the lenses on the model 
I tried passed a bit too much light. Шз] 
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Every motor we make is compatible with our 
famous AquaBug/System, which lets you switch 
1o an electric motor, or a generator, as the need 


arises. (See product reports in Boating, April 1.9 C.1.D. 
"73; Р lar Mechanics, February '73., 
“ts all in our brochure, tree 35 Ibs. Thrust 


for the asking, 


$135 


SeaBorne Systems, Inc./Dept. PS-7 B O Master Charge #. ec 
М.Ү. 11570 
100 Merrick Road, Rockville canis n MU Hc A 
Name O AquaBug II Outboard Motor, $135 postpaid. 
C Send me your Illustrated Brochure, 
e < free of charge. 
City For immediate shipment, send certified check, 
teller's check, money order — or your Master 
Е Charge or Bank Americard number. к 
State Ld (N.Y. residents add sales tax.) 25% on C.O.D's. 


One of the best small business 
opportunities in America today! 


@risp Bacon 
in 90 Seconds 


with 


INTERNATIONAL'S 
БА MICROWAVE OVEN 


E 

о 

9 
Wash-On-Wheels „у ‚ОЙ offers YOU 
" a rare opportunity 
mobile power — //f to be completely 
washing/cleaning// dependent in a busi- 
^ mess of your own! There 
are WOW owners/operators 
making over $30,000 per 
year on an investment of ap- 
proximately $10,000! 

Really clean up in the exciting 
new mobile power washing/ 
cleaning industry! HERE'S 
YOUR CHANCE! Look around 
and you'll see hundreds of prospects for this 
needed and wanted service: truck fleets, car 
dealers, mobile homes, planes, gas stations, 
factories, plants, store fronts—even telephone 
booths! The list is almost endless! As a WOW 
owner/operator you don’t wait for customers 
to come to you—you go to them and they pay 

you BIG PROFITS for solving their problems! 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a “piping hot" TV dinner (frozen) 
in 3% minutes* instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
Seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 


NO FRANCHISE FEE! e SMALL INVESTMENT! top ‹ b 
115 vac house circuit. Write for folder. 


LARGE PROFITS! e UNLIMITED MARKET! 
LITTLE OR NO COMPETITION! e FREE TRAINING! 


"Times are approximate 


DON'T WAIT! Someone in your area will cash 
in on the tremendous potential for mobile 
power washing/cleaning! And that "some- 
one" can be you if you ACT NOW! 


INTERNATIONAL 
y 


WOW ІМС. /Gettysburg Airport 
P. 0. Box 669P /Gettysburg, Pa. 17325 


CRYSTAL MFG. CO, INC. 
ло NO LEE ө OKLA. CITY, OKLA. 73102 


(717) 334-1054 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


Bike-brake clamp 


Here's a handy foot-operated hold- 
down for your drill press, made from 
an old bicycle brake. Bolt the brake 
handle to a 4"-by-9" piece of 12" ply- 
wood. Drill a hole near one end of 
the plywood and bolt that to the base 
of your drill press. Screw a 2"-by- 
314" plywood block to one jaw of the 
brake, and a 3!4"-diameter wooden 
disk to the other jaw. Fasten the disk 
а bit off center so it can be swiveled 
for best positioning on the work. 

JoRMA HYYPIA, Greenwich, Conn. 


y !'"-WIDE 
J-- SHEET-METAL STRIP 


PAPER CUP 


Mixing two-part batches 


A partition assures an accurate 
powder/liquid mix (as with resor- 
cinol glue). The degree of angle on 
each side will depend on the volume 
ratio called for; equal parts form a 
straight partition. Pour powder in on 
one side and tap the cup to settle at 
partition height. Remove the parti- 
tion with tweezers and pour in liquid, 
flush with the top of the powder. 

Т. H. HERRING, Burton, Wash. 


Bring the great outdoors to town 


on National Hunting 
September 22, 


The first National Hunting & Fishing 
Day, September 23, 1972 saw some 4 
million people visiting Open Houses 
hosted by over 3,000 sportsmen’s clubs 
throughout the country. 

With your help, NHF Day this year 
can be far bigger, can introduce mil- 
lions more of the public to the conser- 
vation achievements of America's 55 
million hunters and fishermen. 

One great way to improve on last 
year's achievement is to take NHF Day 
into town. That's what many clubs did 
last year, especially those without their 
own club grounds, and the results were 
outstanding. People who might have 
overlooked a program at a rod and gun 
club in the country flocked by the thou- 
sands to programs staged at shopping 
centers, town squares and athletic fields. 

So don't be held back if your club has 
no facilities of its own for holding a 


kit. 


Name. 


City. 


TO: NHF DAY 
1075 Post Road, Riverside, Connecticut 06878 


Please send. copies of the NHF Day Action Manual 


@ $2.00 per copy. 
Please also send. 


I enclose $ 


Organization. 


Address. 


to cover the cost of my order. 


1073 


NHF Day Aids Kits @ $3.00 per 


Fishing Day 


gala NHF Day event. Start planning 
now to hold one in town. 

Send for the new, revised National 
Hunting and Fishing Day Action Man- 
ual. Bulging with knowledge gained 
from last year’s 3,000 celebrations, this 
new manual gives you complete “how, 
where and what” information on or- 
ganizing, promoting and conducting a 
successful NHF Day celebration. It 
answers every question. 

You can also order a special NHF 
Day Aids Kit containing everything 
you'll need to advertise and dress up 
your event in red, white and blue: 
streamers, signs, banners, posters, 
bumper stickers, plus publicity an- 
nouncements that your local newspa- 
per, radio or TV station will want to use. 

Please order today. Mak- 
ing NHF Day happen in 
your town is up to you. 
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A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 


dig! Wheel 
оа 


Balancer 
J^ only 138 
Vo lero из m ate 
"n levels on any solid surface. Easy to 


use, Durable, light weight. Accurate 
bubble-centering concept means no guesswork 
... you're an expert in minutes. Extends tire life and allows 
greater control at freeway speeds. MORE ACCURATE! The lug 
holes on your wheel are machined within closer tolerances than 
the center hole, Float-O-Matic uses these closer tolerances to 
insure more accurate balancing than the older cone-type units. 
Fits all cars and light trucks except those with closed center 
wheel hubs. Can be used on VW, Saab, Peugeot and other 
imports with large center holes by adding adapter. KIT: 
Contains 50 assorted weights and balancing tool . . . $8.99 
ADAPTER: Allows balancing of all imported car wheels with 
large center holes . . . $4.49, Send check or Money Order . . . 


snes Gi ө 
AUREUS INDUSTRIES DEPT. 10 | 
P.O. BOX 3 / MERCER ISLAND, WA 98040 
Name 
Address 
City State lip 
OO i man ium ELEC Rede 
© Balancer-$13.98 C] Kit-$8.99 C) Adapter-$4.49 : 


‘Add 50c for postage and handling. 


STAINED 
GLASS 
Send50¢ for fascinating 
catalog of kits, tools, 
i books, and sup- 


STOP LEAKING 
faucets forever 


90% of faucet leaks are due to bad seats. Ob- 

taining the correct sei 

stalling them is very di 

егей sizes and tread combinations available. 

THIS UNIVERSAL KIT FITS ALL MAKES AND 
IZES OF CONVENTIONAL FAUCETS. Only ordi- 


developed for highly alkaline water systems 
(where brass lasted less than a year) and 
are unconditionall guaranteed to never wear 
Out, corrode, or need replacing. Special washer 
design ‘compensates for worn moving valve stem 

and gives a smooth soft action. Also ends 
the frustration of hot water shutdown due to ex- 


yith no problems and complete success." 
T.B.H.,Jr, So. Yarmouth, MA 
ml have been using your Universal Faucet 
Repair Kit, and am amazed at the restora- 
Seattle, WA 


{Will be happy to recommend vour product 

to... friends and acquaintances.” N.D'A., 

Montpelier, VT 
RIT INCLUDES: 8 seats with washers (Do the 
whole house and garden), installation tool, 
EASY illustrated instructions. $6.95 + 506 
shipping and handling. Used in thousands of 
U.S. homes and businesses. No-time-limit money 
back guarantee. 


VULCAN MFG. CO. 


Box 33, Dept. PS 7-2 Grand Valley, Colo. 81635 


AMAZING HIDDEN AID 
MAKES NON-SWIMMERS SWIM 
Now anyone can learn to swim the new fun way! Start 
to swim with the new 1973 model SWIM MATE ti 
hugs your waist, helps give you confidence. Invi 
EIC NS ‘worn under women's on 


first 

coast to coast. Only $5.95 (plus 70¢ pp & hdi 
check or money order today! You must swim. 
tion guaranteed. State WAIST size. WOR 


| > HEAVY DUTY WELDER 


with special $7.00 gift offer to 
Popular Science Readers 


10-DAY FREE TRIAL 
Lifetime Guarantee 


BUY FACTORY 
DIRECT 1 95 
E *4 AND SAVE b: 


Т | Fits ORDINARY 110V OUTLET * 6 WELDING HEATS 
Lit} wera older or eut most anything made of 

Follow simple instructions 
trailers, farm and lawn equip- 


io mako repairs on cars, 
ment, bicycles, appliances, ete. Make campers. bos 
nitur», hundreds of valuable items. NOTHING Е 
BUY' Comes complete with full face shield, 
weldinz and brazing rods, 
electric torch attachment, ground clamp, flux, 
follow illustrated instructions, rod holder, 

standard 1%” rods to weld iron, steel, brass, bronze. alu- 
minum. other metals. New improved HEAVY DUTY cir- 
cuit gives more welding power. Gives 4 times the heat 
needed to melt toughest iron. Plugs into ordinary 110V 
outlet TS for professional quality 


heary duty power cables, special 


‘ete, 


weldini weight" metals. 10 day 
MONE JARANTEE Lifetime pars ani 
Service An excellent gift for any o 
FREE! Mention you saw this ad in Popular $ 


and receive a $7.00 gift pack of welding rods free. 
. shipment just call (713 
d рау postman $ plus small 
the Wel-Dex to your 
ter Charge card or for postpald 
eck or M О, to WEL-DEX MFG. 
Jousto 


ORE POWER FOR BIG JOBS | 


man-size = CONOMY 
TRACTOR 

Mow 2-3 acres/hour, plow 
acreage fast. Big 14 hp 


or send only $2.00 a 
COD. when delivers 


ECONOMY TRACTOR 
1005 А-7 Anoka Ave. 
Waukesha, Wis. 53186 


F FREE! POWERFUL MUSCLES FAST!§ 
tastic New Discoveries in the science of body- 
iding. Our method will add inches of powerful 

[muscles to arms, chest, shoulders & legs. Learn Щ 

295 on trimming the waist with ultra-modern py 

methods-fast! Results Guaranteed! Send for free 


from the advertiser. For advertising rates tor this section, 
write Harry Fleischman, Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. 


ed compact unit! Designed for labs, pre 
cision workshops and serious hobbyists. Th 
x 18", 7" x 24", 10" x 26" 


"pro'' with our full - 
mat instruction handbook, Precision Machining 
Techniques — only $2. Dealers in all major ci 


Tenafly, N.J. 07670 


edelstaal 


Bartlett Flying Saucer ultra-light hover- 


craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com 
plete plans, kit brochure, photos and sup: 
ply sources $3.00. All orders returned via 
airmail. Write 


HERB BARTLETT 


Box 3339-5, Scottsdale, Arizona 85257 


заа. 


Ornamental Concrete 
Tema... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


brochure. Universal Bodybuilding Box 485-A 
Dearborn, Michigan 48121 Г] 
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NOW AT BIG SAVINGS! 


Send just $1 fi i 
M эр [o father H 
ee 


parte jai fo bulla There & 16 oth 

ва ulla these & 18 

n All 3 plans—$2.50, Catal э S "t 
A 


MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


LIVE IN THE WORLD OF TOMORROW...TODAY! 


(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items—plus 
4,000 finds for fun, study or profit . .. for every mem- 


A BETTER LIFE 
STARTS HERE 


[d 


TRIPLE-NOSE MICROSCOPE — $14.95! 


We combed the world for a great "starter" microscope 
and found it! This 8" 3-turret instrument has features 
that belie its low price. 3 objectives (powers to 50, 100 
& 300X), fixed 10X eyepiece, rack & pinion focusing. 
Best value ever for beginners! And to get a child 
started right, our bargain kit includes 6 microscope 
slides and cover slips, gum media, a brine shrimp. 
hatchery, salt, eggs, labels, dropper and some fiber 
and feather specimens. Great! 


Stock No. 71,811N . $14.95 Ppd. 


` 


TERRIFIG BUY! AMERICAN MADE! 
OPAQUE PROJECTOR 


Projects illustrations up to 3" x 
31A" —enlarges them to 35” x 30” 
if screen is 6% feet from projector 
You get even larger pictures. if 
screen is farther away. No film or 
negatives needed. Primarily intended 
for children, this unit projects 
charts, diagrams, in color or black 
& while. 115v A.C. . . . 6-foot cord 
and plug are included. Size is 12" 
x 8" x 412" wide, Weighs just 1-lb. 


ber of the family.) 


к! 


кила кин ти ши иша ка 


GIANT WEATHER BALLOONS—8’ OR 16’ DIAMETER 


“Balls of fun” for kids, traffic stop- 
pers for stores, terrific for amateur 
meteorologists. Create a neighbor- 
hood sensation. Great backyard fun. 
An exciting beach attraction, Ama- 
teur meteorologists can use these 
balloons to measure cloud heights, 
wind speed and temperature. Made 
of heavy-duty neoprene. Inflate with. 
vacuum cleaner or auto air hose; or 
locally available helium for high rise. 
87 size 


Stock No. 60,568N .....$2.50 Ppd. 
16^ size 
Stock No. 60,632N ........$8.75 Ppd. 


BUILD A 
“PRO” WEATHER STATION 


Meteorology kit can give you the 
know-how to check your predictions 
against official forecasts! Has 
remote reading anemometer w/ 
windvane. Indoor indicator board 
flashes neon, shows wind speed, 
direction. Safety power cord holds 
current {о less than 1 ma. Also: 
sensitive air-tank barometer w/2- 
indicator column; sling psychrom- 
eter to measure rel. humidity; rain 

s to 1/100th 
inch; 100 ft. le 


wire; cloud 
chart; forecasting manual, 
Stock No. 71,022N ... 


—— 


2.ozs. Comes with a sturdy plastic 
case. 


Stock No. 70,199N .... $8.75 Ppd. 


THE STARS, 
MOON, PLANETS. 
CLOSE UP! 


3” ASTRONOMICAL 
REFLECTING TELESCOPE 


60 To 180 Power. Famous Mt. Palomar Type 


See the rings of Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes. Fauipped with 60x finder telescope, 
hardwood tripod. FREE: “HOW TO USE YOUR 
TELESCOPE" book. "STAR CHART", 


"FISH" WITH A GIANT MAGNET 


Go Treasure Hunting On The Bottom! 
Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 5-pound Magnet— 
drop it overboard in bay, river, lake or 
ocean. Troll it along the bottom. Your 
“treasured” haul can be outboard motors, 
anchors, other metal valuables. Five-pound 
Magnet is war surplus—Alnico V Type that 
cost the Government $50. It lifts over 150 
pounds on land—much greater weights under 
water! 


Stock No. 70,571N 
Stock No. 70,570N 372 Ibs. 


Stock No. 85,050N .. $34.95 Ppd. 
41/41" REFLECTOR TELESCOPE(45x to 270x) 

$62.50 Ppd, Stock No. 85,105N $110.00 FOB 
PE Stock No. 85,187N . $215.00 FOB 
6" RELECTOR W/(ELECTRIC) CLOCK DRIVE No. $249.50 FOB 


DELUXE 3” REFLECTOR TELESCOPE 
‚ $14.00 Ppd. 162N 
1. $8.75 Ppd. 


.096N 

MAIL COUPON FOR COMPLETE & MAIL WITH CHECK OR M.O 
SCIENTIFIC CO. 

GIANT FREE Sof eden naan Barrington, N.J. 08007 

9| CATALOG! seat Ne. 


164 PAGES - MORE THAN 
4000 UNUSUAL BARGAINS! 


Completely new Catalog. Packed with huge selection 
of telescopes, microscopes, binoculars, magnets, mag- 
nifiers, prisms, photo components, ecology and Unique 
Lighting items, parts, kits, accessories — many hard- 
to-get surplus bargains. 100's of charts, illustrations. 
For hobbyists, experimenters, schools, industry. 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, Н. J. 08007 


Please rush Free Giant Catalog " N ” 


Description Price Each Total 


MERCHANDISE TOTAL $ 
HANDLING CHARGE 


GIANT FREE CATALOG “N ” 


PLEASE SEND 


$1.00* 


30 DAY *50¢ on orde $5.00 
MONEY-BACK WQ. L maney cater for $ 5 
GUARANTEE |¢ 


Sw 


Name. YOU MUST BE SATISFIED | ^ NAME. 
CHASE IN 30 DAYS 

Address. FOR FULL REFUND ADDRESS, 

City. State. —Zip. 


N ee RR 


І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
| 
J 


T 


SAVES YOU 
MORE 
BY MAIL! 
ON NATIONALLY ADVERTISED 


e2 = 


Master Charge / BankAmericard 
Honored on Mail Orders. 


Write Today for Our FREE 
Wholesale Audio Catalog 
*DIXIE, one of the largest stereo whole- 
salers, fills all your orders promptly. At 

actually LOWER than Discount- 

See our exciting new Wholesale 

Price Catalog, or write for quotes. Choose 

famous brand stereo equipment and 

you desire, Everything shipped 

factory-sealed, 

DIXIE HI-FI WHOLESALERS 

5600 Second St., N.E., Wash., D.C. 20011 


DIXIE HI-FI WHOLESALERS 
5600 Second St., N.E., Wash., D.C. 20011 


Please rush me your FREE Wholesale Audio 
Catalog and complete information. | under- 
stand there is no obligation. 


| ee 
Address. 
| сиу. 


State— — Zip. 


LUE d 


Learn Copter flying in 
your own Bensen, 
glider or powered, as 
Others are doing. Pilot 
ages range from teens 
on up. Flying instruc- 
tions come with step- 
by-step building plans 
for just $35. Or start with the colorful INFO 


EN AIRCRAFT CORP., Dept. 
EE Rou Airport, P.0. Box 2746, Raleigh, үү c 21602 
NAME. 
$5 avvress 


THE BIG BIKE FOR / 
ALL SEASONS 


Mode! 
VT-8 Kit 
Price— 


$279.95 HEALD'S NEW 


"SUPER BRONC" 
Model VT-8 has a new 
8 HP 306 сс Tecumseh engine. Torque Con- 
verter drive, big air cushion tires, front 
and rear shocks, large padded seat, chrome 
fenders, #40 chain and chain tightener. 
Optional features include 21" x 12" wide, 
knob tires both front and rear, electric 
start, lights, aux. 5 qt. gas tank, front ski 
and quiet spark arrester muffler. Super 
Bronc comes in money saving easy-to- 
build semi-kit form. Kit price Model VT-8 — 
$279.95. Ideal for farm or recreational use. 
FOR MORE INFORMATION WRITE 
HEALD INC., Dept. PS-7, P.O. Box 1148, 
Benton Harbor, Michigan 49022 


FREE CATALOG 


WRIST ROCKET 


AMERICA'S 

HARDEST 

HITTING SLING 

Range 225 yd.—232 fps. 
Matched replacement rubbers and 
LEATHER pouch assembly $1.00 
At dealers or order direct. 


WRIST ROCKET® Mfg. 
P.0. B0X 471-A 
Columbus, Nebraska 68601 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds" 


= CLEAN tenes. ten 


m 
‘ery shop. sorted ti 
brand new in alright. -1 
$205.00, now 


5. SURPLUS CENTER 
San Antonio, Texas 78215 


Orders outside U.S. 
for postage and ham 


огу, Easy г 
j (DICA 

ataloyr. KELSEY PRESSES. 

ET Dept. 73U Meriden, Conn. 06456 


MT US PROVE IT TO You! 
WRITE US TODAY 


NEW! Lifetime Guaranteed 
„GARDEN HOSE NOZZLE 
° oho washer new -adj d 


Hetime leskoroof guara 
lainless Stee! bell bearings 


$2° 


© 5 
Bone. deal for patio, аши, driveway, garden. in pus 45e shipping 
‘Satisfaction guaranteed or money back & handig. 


Larch, Dept 612-C, Box 770, Times 54. Sta., New York 10006 


Compressed air ЮА 
from car lighter 


ө Now have air wherever you go! Even remote 
areas. Emergency air for tires, air jacks, space- 


saver spare. Inflate mattresses, boats, rafts, 
pools. Plugs into 12-volt system in auto, trailer, 
truck, boat. Space-age size . . . only 6% inches 
long. Amazing pressure up to 60 lbs. Only 
$29 95 (plus $1.00 shipping) with air hose and 
inflator attachments. Send check or money or- 
der on 10-day, money-back, guarantee. 
W. R. BROWN CORPORATION 
2775 М. Normandy Ave., Chicago, Ill. 60635 


Thousands of 
exciti 
values! 


Thousands of кена Тоо! 
Valves! Stanley, Mill 
Fi 


nni 
Rockwell, Helios, Vise-Grip, Crescent, 

топу other Nationally Advertised brands of Tools & 
Suppli e ship Coast to Coast at prices Hard to 
Beat. Send $1 for our big 152 page tool catalog today. 


SILVO HARDWARE CO. 
107 Walnut St, PSD73 Phila, Pa. 19106. 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start. 
Spare time in your basement or garage. 
Big opportunity for mechanics. 

write for folder No- PS7 and free bonus offer. 


HY RAULIC JACK REPAIR MANUAL CO., INC. 


X 3 * STATEN ISLAND, N. Y. 10314. 


MOTORHOME 
AND SAVE $$$ 


[Designed especially as a do-it-yourself project. (See 
cover story Jan. 1971 Popular Mechanics) Twenty 
pages 18 x 24 blueprints, step by step INSTRUCTION 
BOOK with many in-process photos. Includes CUT- 
TING LISTS for wood and steel parts and KIT CAT- 
ALOG. $35.00. Plans also available for 23 and 25 ft. 
models. All materials available at big discount. 


LariDel Enterprises, Rt. 2, Box 123, 
Gaston, Oregon 97119. Ph 503-985-7273. 


Iam printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
Shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I Have All The Money І Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don’t misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


Га like to give this to 


my fellow men... 
while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you, If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a “leg up” to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man" business that can be operated wit 
out outside help. It is a business that is 
good summer and winter. It is а business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret, I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
Own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. ГЇЇ send you all the 
information about one of the most fascinat- 
ing businesses you can imagine, With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'll 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 


1512 Jarvis Ave., Suite M-3-CH 
CHICAGO, ILLINOIS 60626 
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Now the most 
enjoyable, 


project of your ® == 
life— a Schober Electronic Organ! 


You'll never reap greater reward, more fun 
and proud accomplishment, more benefit 
for the whole family, than by assembling 
your own Schober Electronic Organ. 

You need no knowledge of electronics, 
woodwork or music. Schober's complete kits 
and crystal-clear instructions show you — 
whoever you are, whatever your skill (or 
lack of it) — how to turn the hundreds of 
quality parts into one of the world's most 
beautiful, most musical organs, worth up to 
twice the cost of the kit. 

Five superb models, with kit prices from 
$500 to around $2,000, each an authentic 
musical instrument actually superior to most 
you see in stores. 

Join the thousands of Schober Organ 
builder-owners who live in every state of the 
Union. Often starting without technical or 
music skills, they have the time of their lives 
—first assembling, then learning to play the 
modern King of Instruments through our 
superlative instructions and playing courses. 

Get the full story FREE by mailing the 


catalog, with all the fascinating details! 
ж= ше ш ш ша € m M € € ш шшш 
qe Schober organ Corp., Dept. PS-65 
43 West 61st Street, New York, N. Y. 10023 
1 Please send me Schober Organ Catalog. 


O Enclosed please find $1.00 for 12-inch L.P. 
В record of Schober Organ music. 


В МАМ 
В ADDRESS. 
сіту. 


STATE. — — ZIP. 


^w mmm mm m m m m n a 


coupon TODAY for the big Schober color’ 


nr 
GOVT. SURPLUS 


and other bargains 


SAVE to 90% 


Send for this catalog 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware ‘items . A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 35¢ to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


CO, Dept. рѕ7з 
8501 Steller Dr., Box 2727, Culver City, 
Listying world-wide customers since 1945 


PRESCRIPTION EYEGLASSES 


BY MAIL 


direct from 
manufacturer, 


Your own doctors prescription will 


be 
filled, or your present lenses duplicated. 
The latest fashions. All types of lenses available, 
Accuracy and perfect fit absolutely guaranteed. 


та. SEND FOR FREE FAMILY CATALOG. TODAY! А. 
м. vin 
1959 


PRISM OPTICAL INC. 
_ Dept. P-104, 135 West 41st St., N.Y.. N.Y.10036 


е 
1600 Novelties 
! FREE! 77777 гате 


Sports, Science, Electro 
озеш. Emblems, Posters, Mage, G 
м, 


Sea ear lene у it 
Johnson Smith Co., Dept.C117,Mt. Clemens, Michigan 48043 
es es Se es EET 


The Electronic ignition 
that turns on Tom McCahill. 


T 

When Tom McCahill tested Gaylord’s CompuSpark Capacitive 
Discharge Ignition, he said flat out; “Рог my money, Compu- 
Spark's a steal. Under 50 bucks. No moving parts. Fully elec- 
tronic. Solid-state. And CD, too. It's built like a brick out-house. 
They tried to wear one out and stopped at 270,000 miles when 


the car fell apart. 


"What's in it for you? It virtually does away with point wear. 
Ends plug fouling hassles and puts plug wear way down the road. 
Often cuts your gas consumption by 2096 and makes your 


engine run clean. 


“The reasons for all this are as obvious as warts on a snake. 
A 60,000 volt spark is a helluva lot hotter than a stock ignition. 
CompuSpark — ‘The Ignition System with a Brain" actually 
computes spark characteristics to engine RPM. You get the right 


spark at the right time and the right place. Darned things run 
great in Alaska or the tropics. Why not? АП silicon, y'know. And 


the anti-theft lock really works! 

"Another thing: CompuSpark is 
guaranteed one month longer than a 
Rolls-Royce: 37 months free repair or 
replacement. 30 day money-back 
guarantee, too! 

“Think of it this way: One skipped 
tune-up and CompuSpark has paid for 
itself. Two and you're money ahead. 
Three — no sweat 
with CompuSpark 
— and you're in 
clover, right? You bet. 

“Order your 
CompuSpark now, 

It turned me on. 
I'm sure it'll turn 
you on, too!” 


Installs in 15 minutes. 


CompuSpark ready to install. $49.95 
Kit $39.95 
CompuSpark brochure, free. 


Car Year & Make 
Name, 
Address. 


City, State, Zip. 


Enclosed: $. Ship ppd Ship C.0.D. 


Charge to my: 
Ci Master Charge [Г] BankAmericard [7] American Express 


For Credit Card orders supply all card information. 
California residents, please include sales tax. 


© 1973 CD Systems Division 
Gaylord Electronics Inc. Dept. 181 
2314 Fourth St. Berkeley, Calit. 94710 
415/849-0300 


BUILD YOUR OWN 


GRANDFATHER CLOCK 


$ave over 50% by building your own arand; 
a straignt-sidi 


LAS: 


50% 
“clock 
САМ Ci 


Send 
iption 

for 
KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3, Box 240:PS-7 Excelsior, Minnesota 55331 


Heavy Duty 
Stainless Steel Aircraft Cable 
With Brass Plated Lock-In 
Clasp Holds Up to 40 Keys 
*Plus Tax FLX-O-LOC 


Calif. Res. Only Box 626-P 
U.S. and Foreign Pat. Pend. Bonita, Ca, 92002 


and 
fus COD pats. 
‘Complete, ready to use 

10" Ba 
А 
a.i 


Money 3) Bold oni 
WESTERN RADIO, Dept. 85-7, K 


‚к MIN BKE AND KART PUNS 
RUSH $2 for plans! 
босата TYPE) 


‘are wir Ma To: 


PLANS, P.O. Box 793, Dept. PS-7 Fremont, Nebr. 68025 


Always include 
Your Zip Code 
When Answering Ads 


Make Rubber Stamps for BIG PAY 


2. “7 Need more money? Earn 860-616 
=) a Eme apare time athome mal- 
foroffices, tae- 

tories Hundreds of 


ery where: Right i one 
ry where. Right tn 

munity. Tarn out speciai stamps for 
names, rices, 

[3 eie with. ac! 


[seo than bank ral 
No salesman will 
1512 Jarvis 


Have you ever thought of operating a 
little mail order business of your own. 
"here is no other business like mall 
der. Start on a shoestring in your spare 
time and make a fortune fast. It strikes 
like a bolt of lightning! Millions read 
your ad and suddenly you are swamped 
with cash orders from all over the coun- 
try. MORE MO: in 60 days than you 
could earn in a lifetime! Let us help you 
get started. To receive a free book and 
complete details just fill out the coupon 
and mall to 


Mail Order Associates, Inc., Dept. 394, Montvale, Н. J. 07645 


Name 
Address 
City — 
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State Zip 


EXPERT ANSWERS 
YOUR QUESTIONS 


ABOUT MUSCLES 


Our files show that thousands of readers like yourself 
want to build bulging muscles and achieve real physical 
power like their favorite athletic champions. How to go about 
it? We decided to ask an expert, Dave Prowse, 3-times British 


Weightlifting champion and leading fitness expert. Here are: 


his answers. 


Q What does it take to build 
* muscles? 


A Basically, it takes exercise. 
" Almost any exercise will help 
to develop at least some of your 
muscles if T9 keep at it long 
enough and hard enough. 


Q. Isn't there an easier way? 


Yes. There is one outstand- 

* ingly effective training method 

that is also fast and easy — ће one 

I use and recommend —the new 
Bullworker system. 


Q What's that? 


A The Bullworker is a revolu- 
" tionary new muscle-building 
exerciser based on Isometrics, the 
Science that increases strength up 
to four times faster than conven- 
tional methods. In my opinion, it's 
the most advanced training system 
in the world today. Many lead- 
ing athletes use it: World-famous 
Heavyweight Boxer Muhammad 
Ali, World Heavyweight Judo 
Champion Wim Ruska, and Cyc- 
ling Champion Eddy Merckx, to 
name only a few. 


Q. Ро» long, does Bullworker 
* training take? 


Bullworker provides absolute- 
* ly the fastest kind of exercise 
possible. In fact, an introduction 
training program takes only 70 
seconds a day. No other system— 
weightlifting, pulleys, or strenuous 
calisthenics—can give you results 
so quickly and easily. On the con- 
trary, many old-fashioned meth- 
ods take hours of sweaty, bori 
work each day... 
months before you begin to see 
improvements. Busy professional 
athletes and champions don’t have 
time for that. Nobody does. 


How long does it take before 
* you begin getting results? 
А With the Bullworker, you can 
* actually begin to see and 
measure the positive results right 
from the very first day! Thanks to 
а built-in measuring device called 
the Powermeter. After every ex- 
ercise you just check the reading 
to see exactly how much your 
strength has increased from the 
day before. There's no guesswork 
involved. Isometric Bullworker 
training can increase your power 
at the amazing rate of up to 4% 
per week! That means a 50% in- 
crease in strength in the first three 
months alone. And I've known 
many young men who have gone 
on to double and even triple their 
strength. 


Jack Barclay, 
junior Mr. Europe 
shows the kind of 
results he achieved 
with Isometric 
Bullworker training. 


Dave Prowse, 3-time 
British Weightlifting 
champion, demonstrates 
a super-effective 
7-second exercise for 
building powerful 
biceps... using the 

new Bullworker with 
built-in powermeter. 


0. Wat do those figurés mean in 
* visual terms? 
A They mean that in as little as 
= 14 days you can actually begin 
to see muscle growth in a mirior 
and verify it with a tape measure. 
Every week thereafter brings ever 
faster growth. 


Built-in Powermeter 
You can actually measure your 
musclepower g-r-0-w-i-n-g 

from the very first day. 


@ But to get such impressive re- 

* sults, don't you have to work 

very hard? 

A, Absolutely not. 
+ outstanding advantage of Iso- 


Thats the 


metric training... it's so amazingly 
easy! Each "Static-power" Iso- 
metric exercise takes only 7 sec- 
onds, and you barely have to 
move. It’s not even necessary to 
disrobe. The Bullworker is so light 
and compact, it can be used at 
home, in the office, anywhere... 
even while watching TV! It's a 
great improvement over bulky, ex- 
pensive weights, bicycle machines, 
pulleys, etc. 


0. Can Bullworker training even 
* develop bodies which are weak 
and skinny, or fat and flabby? 

A Defiriitely! It's been proven by 

« thousands of men of every 
shape, size and age all over the 
world. Bullworker training helps 
transform weak, thin arms into rip- 
pling, muscular pillars of strength, 
build broad, powerful shoulders, 
turn flat, shallow chests into deep, 
manly ones, forge loose stomach 
flab into steel-hard, well-defined 
muscle... build that "V" shape of 
а real athlete, develop sturdy, con- 
toured thighs and calves... And 
all this in record time! 

What's more, I've known 
skinny, shy fellows who, after just 
a few short weeks with Bullworker, 
turned into real go-getters .. . every 
inch a man...bowling girls over 
with their dynamism, confidence, 
and new found power! You really 
have to see the remarkable effects 
of Bullworker for yourself to be- 
lieve them! 


How can our readers find out 
* more about the Bullworker, 
perhaps actually try it for them- 
selves? 
А. 1 understand. that the Bull- 
* worker distributor in the USA 
is now making it available—free 
—on a two week home-trial basis 
in order to introduce it to the gen- 
eral public. If your readers are in- 
terested in developing their bodies, 
in building muscles and strength 
faster than ever before possible, 
I suggest that they contact the US 
distributor for full details. 


€ BULLWORKER SERVICE, 


201 Lincoln Blvd., Middlesex, New Jersey 08846 


144 


BULLWORKER SERVICE 

Dept. BW-854 

201 Lincoln Blvd., Middlesex, New Jersey 08846 
Please send me my FREE full color brochure 
about BULLWORKER 2 without obligation. No 
salesman will call. 


OOOO —— 
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е Yor Own Business 


FREE BOOK 

Shows How to Start 

"pact, ed, booklet tells you how to siart а sparetime business 

immediately how, to get paw business, how. {9 advertise, Rush 
on Easy Payment x4 No с Жш call. 


FOLEY MANUFACTURING CO. 
19-3 Foley Bldg. Minneapolis, Minn. 55418 
Il send FREE BOOK— "Money Making Facts”, 
J] 894 Time Payment Plan. 


Scare Away Would-be 
Thieves and Mo 


Protect your Home, Car, Office, Boat, Cy- 
cle or any personal possession you don't 
want stolen or tampered with. 

These 3 color inside/outside profes- 
sional decals will supply you with the 
added protection needed to make would- 
be thieves go elsewhere! 

Futronic Security System decals are 
the same kind as those sold with expen- 
sive alarm systems (and until now most 
people had to buy the complete alarm 
system to get the decals). Now you can 
enjoy this added protection for pennies! 

Futronic Security Systems division of 
M.F. Futronic Systems, Inc., Р.О. Вох 
333, Main Station, Yonkers, New York 
10702. 

Send for 1 decal 39€; 3 decals $1.00; 
7 decals $2.00; 10 or more, 26е ea. In- 
clude your zip. 


110 VOLT A.C. 
GENERATORS 


60 cycles. Fanbelt driven from car or gas engine. 
Operates T.V., refrigerators, radios, all power tools, 
projectors, Р.А. systems and fluorescent lights. Over 
12.000 in service. Guaranteed six months. 1500-watt 
$65.00 postpaid. 3000-watt $105.50 postpaid. Spe- 
cial X-1000 watt self excited generator $85.00 postpaid. 


TOOL POWER "patent pending 


115 volts D.C. 5000-watis, 50 amps from your car's 
alternator. Guaranteed 


20 years. Install in ten min- 

utes. Operates all power tools, electric motors up to 

g. fast battery charging. Any like 

ап infringement of our patent 

pending. All copiers are notified, Be safe, buy from 

the inventor and developer. $25.00 postpaid. Attrac- 
tive dealer plan. 

VIRDEN PERMA-BILT Co. 
P.O. Box 7160 PS 2821 Mays, Amarillo, Texas 79109 


JEEP OWNERS + CAMPERS » HUNTERS * FISHERMEN 


THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES 
& 


WHEELS 


UNIQUE 
OFF-ROAD 


& 
ў CAMPING 
EQUIPMENT! 


ARMSTRONG Чы 


ome 


мш SEND TODAY-INCLUDE ZIP CODE 


9201 cauroama avt Dept PS 
SOUTH GATE CALVORWA 30280 
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ence needed—FREE WELDING 


Lessonsi 
SEND ONLY $2.00 конш or send Sood 
acking in U.S.A. COMI 


ing. Solder, Carbon “ouch” rods & ELE 
OFFER LIMITED MIDWAY WELDER, Dept. EPS-7 Kearney, 


pay portman $7.99 COD 
E НЕО TO Use eludes ВК) TI 
E Kearney. Ner. BBRA? 


Powerful electronic detector 
finds buried gold, silver coins, 
ete, nte or cali for fee 


BOX 10839, HOUSTON, TEX. 77018 


The Greatest Self-Defense 

System Known To Man! Learn- 
At-Home-Course reveals hundreds 
of deadly self-defense secrets, 
which will enable you to protect 
yourself from any attacker! Easy to 
learn! FREE COLORFUL BROCHURE 


REVEALS SELF-DEFENSE TECHNIQUES, 
Send to: UNIVERSAL, Dept. A 
ВОХ 39303 DETROIT, MICHIGAN 48239 
1-М№-М-Е-М№-Т-0-В-5 
WE NEED INVENTIONS 


ed money for 


-Your-Money-Back 
GUARANTEE! 


Place only 5 bets. All numb 
їп your favor... including 7 
2,3, 4, 5, 6, 7, 8, 9, 10, 11, 12... 
You win every го!!! 
Send $1 For Details 
M. C. CORBIN CO. Dept. MGPS7 
Box 869, Radio City Sta., N.Y. 10019 


Legalized 
Casinos 


CHECK IT OUT! 
There are more opportunities, products and services offered in the "Classified 
Opportunity Mart," immediately following this section. You may find just what 
you've been looking for. 


Your Own Crawler Tractor 
Built For $498.95 (7 hp) 


'snowblower, li 

attachments — and more! 12 
hp. kit, Рик. Plans only 
— only $5. Catalog of 30 kits, 


Struck Corp., Dept. 
rburg, Wis. 53012. 


| TUNE YOUR GUITAR 


LIKE A PROFESSIONAL 


рен» фек! 
x "precisión tuned reed 


guarantee, 
ED SALE Studio 654-0, Avon by the Sea, NJ. 07717 


IT'S ALMOST LIKE PRINTING 


254 Since 1922, 


Магпег һаѕ еп- 

abled thousands of 

men and women to establish 

а business of their own—to reap 

own labor and have the 

personal satisfaction, and independence, that 

comes with operating a business of their own. 

Now, a revolutionary new machine makes it 

possible for an Independent Business Man 

with no "PULL" . . . No Big Money to Invest 

«+. and, No Experience — to start a business 

of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


$7,280.00 for 1 to 1% hours work an eve- 
ning in my spare time—and without adver- 
tising. When І start to advertise | will have 
my own full-time business. Right now | am 
using the extra income to give my family 


the luxuries my present job does not afford. 


YOUR OWN MONEY! 


9€ WORTH OF RAW MATERIAL becomes 9125 
in less than 60 seconds—and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 


Now you can get into this highly lucrative 
business, and use your own home as head- 
quarters. No experience needed because we 
supply everything. The new Warner Success 
Program, "Engraving as a Profitable Busi- 
ness, now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call. Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 
ground floor opportunity. 


Warner Electric Co., Dept. E-3-CH 
1512 Jarvis Ave., Chicago, Ill. 60626 


Engraving Division, Dept. E-3-CH _ SEND NO MONEY 
1512 Jarvis Ave., Chicago, Ill. 60626 


Please rush your free illustrated brochure to: 


Name. 


I 
П 
| 
! 
К мав 
1 

1 


City, State, Zip. 


I LIVED LIKE A KING... AFTER I LEARNED HOW 


TO MAKE $2,000 A DAY. 
ae IF 


op my own mountain 


1 WILL TEACH YOU MY SECRET OF C 


.. YOU 


My dream came true by Cop 


OPY 


EKA), 
A 


CAN TOO! 


ng Success ы 


ING SUCCESS! 


One is to be born rich. 
Two is to rust upon you and Three is to achieve wealth. 
If you were not born rich, forget it, wishful thinking won't help. Some 
hope for a rich Uncle to remember them in a will. There is also the 
Lottery Ticket Type who reads travel folders while waiting for his 
number to be called. Waiting for wealth to fall on you is one of the 
most popular yet least successful ways of becoming rich. If this is your 
present system, forget it. STOP DREAMING, WAKE UP, YOU MUST 
MAKE IT HAPPEN! 


AMAN MAMMA AAA AMAA AAA AAA AAA 


| must have daring and be willing to 
Ке i АШК lel LTD TLRS take a chance if they want to make 
| lots of money. If you have ten dol- 
even greater than my own. I offer lars worth of daring after reading 
to share with you my secrets for | this offer, I strongly urge you to 
success that I have proven сап put it in an envelope and I promise 


work. Now I am going to ask you to show you how to change your 
to send me Ten Dollars for sharing life. 
this way to wealth. The informa- 


tion I mail will cost me less than | (T E Ts MEY Nel ТНОЏ. 


YOU MUST COPY SUCCESS! 


I have proven that a fortune 
can be made in a. brief period if a 
person knows how. I can show you 
how to do it too. Why would I 
share my secret to success? Simply 
because it gives me a great feeling 
of satisfaction helping others to 
find their fortunes as I did. I will 
also probably make another for- 
tune myself from these ads that 
are appearing all over this great 
country. 


STOP USING EXCUSES NOW 


Age, education, capital are un- 
important in this system of making 
money. There are no degrees need- 
ed to be rich. I was going nowhere 
for years, then the opportunity to 
copy success came and I grabbed 
it, then my success story unfold- 
ed. I had problems too. I was born 
poor, quit school, washed dishes 
for 3 months and day dreamed 
how to make a better life. I got 
married and had children and 
worked selling everything from 
garbage cans to correspondence 
courses. I even worked on the side 
as a mechanic and painter. I work- 
ed 60 hrs. a week but ended up 
with so many debts and loans it 
seemed hopeless. We even took in 
boarders to make ends meet. I'm 
mot talking about the depression 
years, I'm talking about just twelve 
years ago. I'm sure there are many 
going through the same thing, 
right now. 


OPPORTUNITY UNFO 


ED 


right before me, just as this page 
is unfolded before you, not by plan 
but by chance. I was out selling 
and stopped into а man's office 
just at a moment when he was 


|counting what looked like thou- 
|sands of dollars right there in 
front of my eyes. I just stood there 
in awe for a couple of minutes just 
looking at all that money. It wasn't 
bundled like from a bank, just loose 
bills crumbled on a desk in a pile 
about a foot high. The longer I 
stared the bigger that pile looked. 
ТЇЇ never forget that day because 
it was the beginning of the change 
I needed and wanted in my life. 
That man was making thousands 
of dollars a day and he had been 
|doing it for years. He was а mill- 
|ionaire. I had to find out how he 
was doing it. I made up my mind to 
copy his secret or method or what- 
ever it was that made him rich. I 
went to work -for that man the 
next day. For 6 months I watched, 
listened and studied everything 
that man did. I learned the secrets 
this man developed in ten years of 
success. I put these methods to 
work on a limited basis at first be- 
cause I had only limited money. 


THEN IT STARTED WORKING 
FOR ME 


I got out of debt and before I 
knew it I had made a fortune, more 
money than I imagined even in my 
day dreams. 

Almost overnight people -were 
calling me a genius. , I was written 


about on the front page of the Wall B 


St. Journal. People were coming to 
me for advise. I had a mansion in 
town. I owned buildings with rents 
coming in. I even bought a 55 room 
Castle atop my own mountain with 
swimming pool, tennis court and 
gardners. I owned Lincolns and Ca- 
dillacs. My family and I traveled. 
We were suddenly financially suc- 
cessful and we did it by our secret 
of copying success. 


ten dollars and I hope to make 
profit (less the cost of this ad). I 
am sure you will not begrudge me 
making a profit, after all, it might 
make you rich. I would gladly have 
paid a thousand dollars 12 years 
ago for the key to success. You 
should never expect something for 
nothing, even the church passes 
the basket for directions to heaven. 
Never give away ideas, they may 
be worth millions. Start thinking 
right now about making money 
and stop worrying about losing ten 
dollars. Ten dollars won't even pay 
for a parking ticket in some cities. 
By the way, you can examine the 
information I send you for ten days 
and return it for a full refund if 
your not completely satisfied. All 
you risk is really an eight cent 
stamp. 


NOT A BOOK OR FRANCHISE 


Im not offering you a stock| 
scheme, merchandise or equipment. 
You won't have to leave your job 
knock on doors or get your friends 
to do it for you. No working in a 
cellar either. This is excellent for 
women too. It’s possible to make 
more money at home than their 
husbands make at work. 


I will not just tell you about 
my success story, but rather 
introduce you to your | 


You can have cash coming in 
every day even when your sick or 
on vacation. Even holidays can't| 
stop the cash flow of my system. 
Sound exciting? You bet it is. You 
will need lots of confidence in my| 
system and very little money to get 


|started. People with little capital 


ISANDS BECAUSE THEY BE- 
LIEVE IN ME AND MY SYSTEM 
МОТ ONE LOST. 


One man made $30,000 in just 
six months using my secrets. I 
taught him what I will teach you 
and now he is independent. People 
from all walks of life have used my 


idea: A Teacher, janitor, lawyer, 


housewife, chemist, salesman, sec- 
retary andeven a policeman. NOT 
|ONE EVER LOST A PENNY. I 
cannot promise you will make as 
much money as I but then again 
you may make more. 


OPPORTUNITY IS NOT JUST 
KNOCKING AT YOUR DOOR 
. . . IT'S ALMOST KNOCKING 
YOUR DOOR DOWN 


| This is the chance you have been 
dreaming about . . . NOW TAKE 
|IT! Your risk is only a stamp, your 
money is refunded if you find I'm 
wrong. BUT. . 


[$$ WHAT IF I'M 


It might make you rich, 
RUSH ORDER FORM 
LIII PI 
MAIL THIS COUPON and $10. 
To: M.O.I. Incorporated Dept. 24 

Suite 1002 

509 Sth Ave. 

New York, Y. 10017 
Please send your offer on a ten day 
ӨЫ алдина Shit T Hay GEN 
for refund if not satisfied. 


RIGHT $$ 


Name 
Address 


crm State. 


- Zip 
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1 AUTOMOBILES & 
MIDGET CARS 


SAVE, Balance Wheels Easily 
without Equipment, Instruetions $2. 
Best Enterprises Box 4191, Young: 
town, Ohio 4451! 


IDEAS PAY OFF! 
Wife makes fortune on kitchen 
get! Students! Craftsmen! 
THE GUIDE ond watch your 

and wate 
money ideas PAY OFFI—Only 
$2.25 ppd. it's All here for ev- 
ryonel Popular Med 
says: "Worth writing for’ 

COMPACT PRODUCTS CO. 

9078 Nottingham Rd 

Newark, Del. 19711 


AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR / Generator, Re- 
builder’s Course; includes Tooling 
& Test Equipment Hede- 
lund Engineering 
Sepulveda, Calif. 


RING- Valve Job while driving. 
6.50 postpaid, (Two$12.00) . = 


пом To MORI 


2 


CAPACITIVE DISCHARGE IG- 
NITIONS. DISCOUNTED. Rodgers, 
Son (PS), Box 3583, Anaheim, Cali- 
fornia 92803. 


COMPLETE MOTALOY RING 
AND VALVE JOB while you drive! 
Quick, easy, no work, nothing else to 
buy. Restores lost power and com- 

ression. Simply drop, Motaloy tabs 
in your ‘gasoline tank! Send $6.00 - 
Guaranteed - to: Andris Associates, 
Box 34237, Dept. 158, San Francisco, 
California’ 94134 


MODEL “A” Ford parts. List 
50с. Matco, 303 So. Walker, San 
Pedro, California 90732. 


"DRY Wash" Buff and Polish 
Your car in Minutes with New Mira. 
-Shine. Gives 50 Cleaning: 

. Charles Wilfong, 9174 Ryei 
Philadelphia, — "Pennsylvania 


AUTON ELECTRONIC IGNITION 
from $11.00. Information. Autonies, 
Box 18810, National City, California 


GET BETTER MILEAGE AND 
PERFORMANCE. Cut friction and 
wear in your engine. German de- 
veloped Molykote-A. Two cans $6.00. 


Becker Associates, Box 3070, Madi- 
son, Wisconsin 53714. 
AUTO-GUARD prevents auto 
theft. Protects cars, trucks. Engine 
won't start. Hot ‘wiring, master 
keys, useless. Guaranteed! Send 
$6.95 postpaid. Calypso Enterprises, 


Box 44483H, Los Angeles, California 
90044. 


SIMPLE conversion 
Auto generator to powerful 12 voi 
motor $1.00; AC motors to AC gen- 
erators $1.50; Three phase motors to 
single phase $1.25. DanRan, Box D, 
Reno, Nevada 89508. 


AUTOMOBILE Dealer, Garage 
Owner related marketable ideas, In- 
ventions needed. Top prices paid for 


CLASSIFIED ADS $1.95 per word, per insertion, payable 
in advance. Minimum ad, 10 words. Standard setting, 
first word in capital letters, rest of ad upper & lower case. 
Additional capitalized words, 70c per word extra. All capi- 
tal headline or white space, $10.80 per line. 


CLASSIFIED-DISPLAY ADS 


sold in units from 1 to 6 


inches. Rate $155 per inch, per month. Discounts for con- 
tinuity. (Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE: for the Sept. issue (on Sale August 


28) is July 10. 


Send all classified orders, copy, inquiries, etc., to: M. 
Coughlin, Classified Advertising Mgr., Popular Science, 
355 Lexington Avenue, New York, N.Y. 10017. 


3 AUTO TRAILERS 
CAMPERS 


& 


ELECTRIC Bicycle. Ride all day 


for акка. Compite Mans 52.00: 
Electro, Box 27203, Indianapolis, In- 
diana 46227. 


CABOVER Campers & pick-up 
covers for compact & standard 
trucks. 16 & 20 Trailers. Build and 
save. Large scale plans and full- 
size patterns with written & pic- 
torial instructions. Complete acces- 
sory and aluminum covering kits. 


Free literature. Glen L., $152PS 
Rosecrans, Bellflower, California 


ELECTRICAL Circuits and an- 
swers. Book for all recreational ve- 
hicles. Index Free. Gilengco, Box 
94, Ridgecrest, California 93555. 


PORTABLE CAMP KITCHEN for 


Rear-Door Vans. Saves Expensive 
Bullt-ins. Plans $1.00. їїсох, 
1419AA Northside, Berkeley, Cali- 
fornia 


J discounts pay for tanks. 1 
PICKUP EQUIPMENT COMPANY, INC. 

I Box 7636 Dept. PS-7 i 

i Waco, Texos 76710 1 

ча на па па — эш эш " u$ 

4 MOTORCYCLES, 


BICYCLES & SUPPLIES 


POWER COASTER - Elec. Bicycle 
Kit $19.95 p.p.. Complete Instruc- 


demanded ideas. Write Auto Special- tions Included. Cooke Cycle Com- 
ties, P. O. Box 22377-1, Louisville, 
Kentucky 40222. ponr, ا‎ Meade, Oak Lawn, 
WHEEL BALANCERS ~ 1973 BICYCLE PARTS CATALOG — 
Bubble Type F Over For 1-3-5-10 Speed 
j 207 to Si" Bleyel 
$14.95 to $24.95 1000 lems Amateur oF Professional 


For wheels with center holes 
up to 6 ‘Also 8: 
alt Vew. 


Send for detailed information 

and illustrations, 206/243-9830, 

$ GACONSEN MANUFACTURING 

. 0. Вох 6143PS Pacific Hwy. зе. 
‘Seattle, Washington 98188 
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Accessories. 

Replacement Parts 

Conversion Kits 

@ Repair Hooks 

е Gear Ratio Charts 

$1 Refundable with $5 order. 
ACTION ACCESSORIES 

Box 15, Liverpool, N. Y. 13088 


LINKMASTER — Amazing Tool 
For Quick, Easy Removal of Roller 
Chain Masterlink Clips $1.00 te 
Mann Enterprises, Waterville, Kai 
sas 66548. 


T——"HECRICWINTVERIRE — — 
l Clean, powerful, quiet 
Power your vehicle for $8 using salvi 
nme parts. Nt 


| mounting, 


select 
| parts purchasing. 


| ELECT-RICK 
0, Box 1059, LaGrange, III. 


1.7.0.80: 1059, Letra 
.UBIKE' Wax Lubricant, по 
throwoff. Catalog: Sentry, 12 Inter- 
vale, Needham, Massachusetts 02192. 


60525 


== 


BUILD Motorized Bicycle; Go- 
Kart: Plans $2.00 Each. Go-Byk, 
Rothsay, Minnesota 56579. 


alled LOEKALARM 
d urglars in mind. Light 
weight LOCKALARM attaches to bike frame. 


has 


alarm in 


New Venture Co. 
2045 West 8th Ave. » Denver, 
Colorado * 80204 


ILLUSTRATED Catalog 25c. 
Parts and Accessories. Custom or 
Stock. For Most Makes and Models. 
Motorcycle Supply, Box 1598, Fair- 
bury, Illinois 61 


Easy to Build PLANS. 
AND INSTRUCTIONS for 


G0 KART 

MINI BIKE 

THREE WHEELER 

THREE WHEELER 
ATV. 

MINI CAR 

PEDAL BOAT 

12 SAIL BOAT 

SAIL BOARD `... 

PONTOON BOAT 

8-H YDROPLANE 

2 People MINI JEEP . 

SNOWMOBILE 
SLEIGH 


MINI VEHICLES PLANS 
Dept. A, P.O. Box 92 
Chary, N.Y. 12921 


5 


Eid 


ЕБЕ 
8838 333 


p gee 
= 28 


AVIATION 


ALL About Ballooning. 


| 
Hand. | 
book $3.00. Aerostat, Box 141, Long 
Sault, Ontario, Canada. KOC 1PO. 


HUNDREDS Aircraft — Photos. 


Past, Present. Illustrated Catalogue 
25c. Astro Photographers, Box 263, 
Floral Park, New York 11001. 


Small 


N 
ЧЕТО; 


Meshira 1 том 
ТЫЙАТ. Pud Bonon уле! Fingan Tip Conta lo 
мелт Tht nd bod lat ЗАЛП Valla, nothing To wear 
‘sa No Soke, Mo tone edil, Mode of direbla Salento 

Fton Lng. Wels ONLY = SU. 


Ж DO-IT-YOURSELF... 
O41 JET ENGINE Comet Ple, Vi, 
d Pii Pry Compete mend 
Varie Opera JET ENGINES ella, 


Diferet Theat Ug vllo. 


Е МІС? ENGINEERING CO. 
18518-6 So. Broadway, Gardena, Cal. 90248 


HANG GLIDERS. Proven rogalio 
design. Plans—$5.00, Kits, Accesso- 
ries, Complete Kites. Compare 
ity and price before you buy. Fre 
Flight Systems, 10730 Whiteoak, 
Granada Hills, California 91344. 
HANG Gliders. Three different di 
signs. Plans, kits, ready-to-fly. 
Large catalogue, 25c. Elpper-Form- 
ance, Inc. P. O. Box 246P, Lomita, 
California 90717. 


BUILD - One-Man Jet Helicopter. 
Easy, inexpensive. Detailed Plans 
Drawings - $5.00. Helicraft, Box 
7153A, Baltimore, Maryland 21218. 

WANTED, Information on Coanda 
Effect and ‘all types and sizes of 


Ducted Fans. Johnny N. Edwards, 
2600 Woodson, Overland, Missouri 
63114. 

5A HOVERCRAFT 


HOVERCRAFT plans ай size: 
types, tested designs. Photos, infor- 
mation $1.00. Universal Hovercraft, 
2611 182nd Place, Redondo Beach, 
California 90278. 


INSTALL Kart, 
Snowmobile power on this 
craft. Plans, Instructions, $6.00. 
Airboat plans, Instructions, 35.00. 
Design book for homebuilders, $5.00. 
Palmer Aerosystems, P. O. Box 
1891P7, Coral Gables, Florida 33134. 


6 ASTRONAUTICS 


EMENT LIGHTER THAN 
AIR Fun, easy to-bulld. hor air bal. 
Complete kits $1.00. Plans 
"oudnine Ind., 5828 East 2nd 
„ Long Beach, California 


‘Lawnmower, 
Hover- 


MILLION DOLLAR MODEL 
ROCKET SALE. Countdown for 
Savings. Kits, Motors and Supplies. 
Everything М price. Send 25с for 
Complete Catalog and Decal Packet. 
AVI, TPS, Mineral Point, Wisconsin 
33565. '- T EM 

NEWEST, GREATEST FLYING 
HOBBY — ROCKETS' Zoom {гот 
realistic electric launch systems to 
2,500 feet on safe, thrifty, solid- 
propellant power. Gentle parachute 
recovery for  over-and-over-again 
fights. Tracking, experiments, real 
miniaturized still and movie cam- 
eras. Build your own exciting, low- 
cost space-age adventure — 'start- 
ing with a big, new full-color cata- 
log oi over 80 models (Including 
ready-to-tiy). Send 25с to ESTES 
INDUSTRIES, Dept. 3L, Penrose, 
Jolorado 8124 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


FIBERGLASS Canoes. Four Excit- 
ing Models. Easily Assembled Kits. 
$44.05 up. Factory Direct. Free li 
erature, Riverside Canoes, Box 559: 
D, Riverside, California 925 


BOAT Plans, Full-Size Patterns. 
Frame Kits with step by step writ- 
ten and pictorial instructions espe- 
cially for amateurs. Easy to build. 
Send $1.00 for Huge 100 Page illus- 
trated catalog. Over 125 modern 
designs from 8’ to 49’: Includes 
Sail, Jets, Inboards, Outboard: 
Cruisers, Houseboats, Hot Boat: 
Catamarans, Hydros. Also avail- 
able — ''Boat Building With Piy- 
wood"? Hard cover 219 pag: 
$7.50. Glen L., 9152 SP Rosecrans, 
Bellflower, California 90706. 


BOAT KITS—PLANS AND РА 
‘TERNS — FRAME KITS, World’ 
Игр, natal) 
signs from 7- 
cement and fiberglass, Sailboats i 


clude: Windmill, Snipe, Motor Sail- 
Catamarans. 


er Trimarans, 
Powerboats include: 
Houseboats, Deep V 
Runabouts, Hydroplan 
Kayaks, inboards, 
31.00 for large catalog or $2.00 for 
catalog plus “Boat Builders Guide''. 
Clark Craft, 16-8 Aqua Lane, 
Tonawanda, New York 14150. 


FIBERGLASS BUILDERS MA- 
TERIALS. Lowest factory prices in 
cloth, matt, roving, resin, epoxy, 
foam, nails, fittings. Send $1.00 for 
literature (refundable) or $2.00 for 
literature plus booklet оп Moldmak- 
ing and “How to Fiberglass". 
Clark Craft, 16-81 Aqua е, 
Tonawanda, New York 14150. 


FREE Catalogue, Plans, Patterns: 
Canoes, Sailing Canoes, Kayaks, 14- 
17 Trallable Cruising Sailboats. 
Quicksilver, 255B, Shamrock Boule- 
vard, Venice, Florida 33595. 


CANOE KITS—Wood Canvi 
Molded Fiberglass—Free Catalo 
Tralicraft, Inc., Box 6062, Concor- 
Ki 66901. 


‘FIBERGLASS 


in, ^ Foam, 
. Prepaid, no 
ns Catalog 25c. Stiles, 
11-8 Mantua Hts., New Jersey 
08051. 


BOAT Kits, Molded Fibergiass. 
Save money — assemble yourself. 
Factory molded sections bond into 
lece craft. 20 models—14' to 
uisers, Runabouts, Sailboats. 
Accessories, motors, 
terms. Free catalog. Luger, 
AC-73, 3800 West Highway 
Burnsville, Minnesota 553: 

MARINE Engin 
parts, equipment. 
Stokes Marine Industries, 


trailers. Easy 
Dept. 
13, 


Cold- 
water, Michigan 49036. 

FREE Brochure Conversion Kits 
/0 
Starmarine, 
Oakland, 


Propellers, Gears, V-Drives, 
Drives, Gas, Diesel. 
1931 Embarcadero, 
fornia 94606. 

RACE Boat Plans. АП Classes in- 
board and outboard runabouts and 
hydroplanes. 27th year brochure 50c 


Cali- 


refundable. Champion Boats, 5849 
Hazelbrook, Lakewood, California 
90712. 

DUNE-TO-WATER BUGGY, Fi 


tastic Amphibious Car Built Easily 
From a Volkswagon chasses. Com- 
plete ‘do-it-yourself construction 
manual $8.95 ppd. Turner Amphibi- 
ans, 2400 Rosewood Drive, Waco, 
Texas 76710. 


Brands .. 6 H. 

$416 . . . 40 $565 i 
65 Selectric $958 . . . АП Sizes . . | 
Scott-McCulloch Parts... Handling 


50e . . . Electra Marine . . . 610 
Merrick Road, Lynbrook, New York 


200 DESIGNS, Patterns, Many 
Kits. Prams, Rowboats, Dories, Ca- 
noes, Duckboats, Utilities, "Run- 
abouts, Hydros, Cruisers, Catboats 
Sloops, Catamarans,  Trimarans. 
Ketches, Cutters, Schooner. Catalogs: 
Powerboat $1.00, Sailboat 50c. Ma- 
rinecraft, Box 161-P, Brighton, Mas- 
sachusetts 02135. 


KAYAKS, Canoes, Plans, Kits, 
Finished Craft, Books. Free Details. 
Outdoor Sports, Box 1213PS, Tusca- 
loosa, Alabama 35401. 


BURGLAR-Fire Alarm Supplies 
and Information. Free Catalog. Pro- 
tecto Alarm Sales, Box 357, Birch 
Run, Michigan 48415. 


REDWOOD UTILITY SHEDS or 
Cabanas can Easily be Built for the 
cost of a Steel Shed. Free Informa- 
tion. JKL, Box 33, Fairlawn, New 
Jersey 07410. 


WALL-SIZED ТУ... Build a 
TV Projector for under $15.00. De- 
tails: Macrocoma, PST, Washington 
Crossing, Pennsylvania’ 18977. 


FIBERGLASSING? Complete In- 
structions! ‘‘Craftmans Fiberglass 
Manual" Only $2.00 Postpaid! Ed- 
ryn Corporation, Box 537-8А, Cocoa 
Beach, Florida 32931. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 
MOTOR Rewinding Supplies! 


Equipment Plans! Modern, Вох 
7266, Kansas City, Missouri 64113. 


WOW TO DRILL YOUR 


OWN WATER WELL’ 


51.004 


seriseaction 
DEEPROCKCO 
OPELIKA. ALA. 3566801 


ELECTROPLATING EQUIP. 


Portable Platers, Supplies & ''Know-How.'" 

own for Mickel, Chrome, 
y-to-Install PVC liners. Rectifier 

жа 
formulas, instructions for 
ail plating. Quar. to save 29 %-75%,. Some 
Rood used units for sale. 
Send for FREE detalis. 


PLATERS SERVICE CO. 


1511-Y1 Esperanza Los Angeles 90023 


E 


PORTABLE, Steel Fluorescent 
Light, Use Anywhere, Shop or Home. 
Plexi-glass Face, Heavy Cord, Tube 
included. Satisfaction Guaranteed. 
Below Wholesale $11.50. Shipping 
Prepaid. C/W/O Continental U.S.A. 
Mech-Lite, Dept 1-A, Ft. Atkinson, 
Wisconsin’ 53538. 


NEW! PORTA LAMP 


Instant, reliable and safe. 
Battery powered lamp. j^ tom 
Perfect for campers, pa- 
tio, picnics, boating 
and beach. Handy | 
hang-up loop. Moulded 
polyethylene constr. E, 
sential during power 
ures. | $8.50 (w/o - 
tery); or $10.50 with 
long life 6 volt battery. 
Connecticut residents add 
7% sales tax. 
The Gift Horse 
340 Bennetts Road 
Ridgefield, Connecticut 06877 


DO-IT-YOURSELF 


11 


CONVERT mower engines into 
air compressors. Write: Showalter, 
Box 409B, Abilene, Kansas 67410. 


LOCKSMITHING Supplies 
Wholesale Buyers Guide $1.00. De: 
pubs, Bex 220058, Phoenix, Arizona 

5028. 


PLANS FOR THE UN-HANDY 
MAN. Simple and Rugged deslgns. 
Minimal tools and skilis require: 
Garden cart - Water Sled - Chi 
dren's climbing gym. $2.00 each. E- 
LUM ENTERPRISES, P. O. Box 
215, Wilmington, New York 1299 


1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, 
Box 24413-DG, Oakland, California 
94623. 

CENTRAL AIR CONDITIONING 
FOR AS LITTLE AS $500*. Install 
it yourself in your forced air furnace 
with ordinary hand tools - save up 
to $200 on installation ci 
brochure illustrates step-by- 
cedure. McGraw-Edison Co., 

N. Clark Street, Albion, “Michigan 
49224. "Cost varies according to size 
and construction of home. 


BUILD YOUR OWN POOL 

'OR LESS THAN $700 

Detailed - Instructions, plans, 

specifications & drawings for 

a variety of permanent in- 
id bove ground 


Or al 
ШЕ from standard materials. 
The Complete Swimmin| 
Pool Construction Guide $5.95 
Satisfaction Guaranteed 
‘Snake МИ! Consultants 
Averill Park, N.Y. 12018 


ORNAMENTAL FOUNTAINS BY 
RAIN JET Provide "Showers of 
Diamonds." Patented. Our ‘‘Junior 
Jet Set" includes various fountain 
heads for use with your pump in 
your pool From $17.75 plus tax. 
Send for brochure with do-it-your- 
self fountain items. Rain Jet Corpo- 
ration, 301 Flower Street, Dept. 
FZY, Burbank, Califor 1503. 

"BURN-FINISHING" - Create 
Decorative, Natural Wood Finish 
without Sanding, Painting, Staining. 
Instructions $1.00. Kits and Gifts 
Catalog 25e. Davels, 163 Rosemont 
Drive, Buffalo, New York 14226. 

BLACKTOP Your Own Driveway 
using Local Materials. Save 80%. 
Send $2.00 for complete directions. 
Alan Brown, 2336 Mark Lane, Chat- 
tanooga, Tennessee 37421. 

12 HOME CRAFTSMAN 

WALNUT Bowls, Legs Rouno 
Picture Frames, Gun-Stocks, Lum- 
ber, Moulding. Midland Walnut, 
Box 262, Savannah, Missouri 64485. 


FREE: New handicrafts catalog. 
Supreme Handicrafts, Box 395-Р8, 
Sioux Fal South Dakota 57101. 


LITTLE INDY 500 


Youth car bed. Share the excitement and de- 
light with your child by building this cute. 
shiny bright, unique Indy youth bed. Just 
like the big 500 racers. Easy to build using 
34" plywood for complete body and wheels. 
Frame is 88" long x 44" wide. Mounted on 
casters to move anywhere in the room. Send 
32.50 for the step-by-step plans and material 
ist. 


HAMMOND BARNS 
Dept. P.S. 8, Box 39027 
Indianapolis, Indiana 46239 


ORNAMENTAL IRON WORK. 
Beautiful scrolls with inexpensive 
professional bender. Modular seg- 
ments. Details free. Fuchslin, Box 
472, Woodland, California 95695. 


CLOCK kits. Imported Move- 
ments. Catalog 25c. Newport, Box 
6848J, Burbank, California 91505. 

ELECTROLESS Nickel Plating on 
Your Metal Parts. Information. 
Craft, Box 175 P.P.Sta., Milford, 
Connecticut 06460. 


WOODWORKING 
Manual 50c. Plus free 


talog and 
101 Project 


Ideas." World's most beautiful ve- 
neers, lumber, plywood! Wood fin- 
ishing, upholstery supplies. Cane. 
Lamp parts. Furniture hardware. 
Animal Whittling blocks. 2,000 
workshop products. _ Constantine 
2053-C, Eastchester Road, Bronx 


10461. 


х for $4.00 using 

simple common mater- 

iais. Paint plain or mod. Attractive, 

insulated, chewproof. Sell for approx. 

$45 retail. Complete instructions to 
build one, only $2.00. 


GREAT RIVER NATURAL HOME PRODUCTS 
514 So. River Dr. Princeton, lowa 52768 


1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, 
Bar 20113-01, Oskland, Californie 


BE a Modern Craftsman with 
Plexiglas®. Full-color booklet pictures 
42 exciting projects and tells you 
how to make them. Send 25c to 
Rohm and Haas Company, P. O. 
Box 4480PS, Philadelphia, Pennsyl- 
vania 19140. 

FOUNDRYETTE 2400 F. 
50 Ibs. capacity. Circular 25e. 


1% to 


ne 


зав City Specialties, Box 193, Mid- 


13 TOOLS & 
MACHINERY 
SMALL Foundry Furnace, Sup- 
plies, Free Literature. Pyramid 


Products, Dept. M, 3736 South 7th 
Avenue, Phoenix, Arizona 85041. 


CONCRETE SAW WET KIT-$6.95 
FOR Portable Concrete Saws UNI- 
VERSAL MOUNTING. Owl Creek 
200 East Alexandria Pike, 
Kentucky 4107 


MAXIMAT, Unimat Lathes. Met- 


als, Micrometers. Catalogue 50c. 
Industrial $2.00. Campbell (РВ), 
1424 Barclay, Springfield, Ohio 
45505. 
9 50 SURPLUS SALE 
NEW 
TOOL POST GRINDERS 


TODAY'S VALUE 22500 
EXTRA QUILL EXTERNAL 
OR INTERNAL $29.30 
Write Tor Circular 


Nolan Machinery Co., Pulaski, N.Y. 13142 


NUTS, Bolts, Screws, Washers, 
Threaded Rod. Assortments, Cata- 
log 25c. Nutty Company, Box 1576 
SMSP, Fairfield, Connecticut 06430. 


PUBLIC SALE! PROFESSIONAL. 
Socket Wrench and Tool Set. 106 
Top Grade Pieces. Small overhead 
allows you 50% DISCOUNT. $35.95 
value, now unbelievable, BELOW 
WHOLESALE $17.95 BARGAIN. 
SEND МО MONEY. Satisfaction 
Guaranteed. Dealer Inquiries invit- 
ed. We dropship. For FREE, pic- 
tured brochures write today. Thom- 
as Company Tools Dept., 171-08 
Hillside, Jamaica, New York 11432. 

TOOLS - Metal. Woodworking. 
Low Discount Prices. Shop, Power 
& Hand. Lathes, Saws. (Toolkraft, 
Dremel, etc.) Most popular brands. 
Send name, address and 25с for 
catalog. Tools Unlimited, Inc., Box 
TP, Brentwood, New York 11717. 


ror 

‘with Voltage Indicat. 

If plans for the above 
AUTO QUICK 

6700 114th Avenue М, 

‘Champlin, Minn. 55316 


14 ENGINES & MOTORS 


STEAM Engine 
Hand-book. $1.00. 
tries, New Baltimore, 
48047. 


17 BURGLAR ALARMS, 
HOME PROTECTION 


BURGLAR & Fire Alarm Suppl 
and Systems. Send $1.00 for ca! 
log. J & J Alarm Systems, 51 Pythi- 
an Avenue, Torrington, Connecticut 
06790. 


18 CAMERAS & PHOTO 
SUPPLIES 


HOLD Camera or binoculars safe- 
ly secured to chest ready for Instant 
use. No neck strain with patented 
Kuban Hitch. One size fits all. Qual- 
ity made elastic straps, spring steel 
adapters, heavy-duty ‘snaps. Ideal 
gift for fishermen, photographers, 
boaters, skiers, snowmobilers, hik- 
ers. $7.50 postpaid. Satisfaction 
guaranteed. Free literature. Write. 
Kuban Hitch, Dept. PS, 5280 N.E. 
Main Street, Minneapolis, Minnesota 
55421. 


“NAT 


Catalog: 
Reliable Indus. 
Michigan 


S Á ҮШ Used Photograph 
ic Equipment ''Shopper". Free Sam- 
ple. Shutterbug Ads, Box 730-A, 
Titusville, Florida 32780. 
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FREE! Free! Book — 
Central Camera Co. t. 471, 203 
S. Wabash, Chicago, Illinois 60604. 


19 MOTION PICTURES 


FREE! 64-page catalog. 8-16mm 

Supplies, processing equip- 
Superior, 442-448 N. Wells, 
llinois 60610. 


115-ЕТ. SMM CLASSIC FILM 
SAMPLER . . . only $1.99. High- 
lights from comedy, adventure and 
history from the ‘heyday of the 
silenta! See Chaplin, шге! & 
Hardy, Fairbanks, Keystone Kops, 
Gish, Pickford, Chaney, the first 1 
dianapolis 500 and more. Order to- 
day . . . specify Standard or Super 
8. Free catalog. Blackhawk Films, 
691 Eastin-Phelan Bldg., Da 
port, iowa 52808. 


23A JEWELRY 


GET Free catalog no serious 
rockhound, gem cutter, jewelry 
maker, hobbyist or craftsman can 
be without. Full of bargains, ex- 
elusive items, low prices from larg- 
est suppliers and authorities in the 
field. Free new catalog just off the 
press, yours for the asking. Write: 

Ine., 900 South’ Arroyo 
Pasadena, California 91109. 


25 FORMULAS, PLANS, 
ETC. 


ANY Formula $5.00. Catalog 
Manufacturing Treatise 25с. Н. 


Belfort, 192 N. Clark, Chicago 

60601. 

26 SCIENCE & 
CHEMISTRY 


lónm 8mm SILENT & Sound 
Classics, Free Catalog. Niles, 1019-PS 
South Michigan, South Bend, Indiana 


FREE Catalogues, 5,000, 8-16MM 
Films, 
New York 11548, 


16MM SOUND Features. shorts, 
New, Used for sale. 
National Cinema, 
Street, New York, New York 10019. 


8MM - SUPER 8 - 16MM MOV- 
IES! Biggest Selection! Lowest 
Prices! Free Catalog! Cinema Eight, 
Box РВ, Chester, Connecticut 06412. 


19A COLOR SLIDES 


35MM COLOR SLIDE SAMPLER. 
. . . 20 fascinating 2” x 2°... 
only $1. Free catalog. Hundreds of 
sets travel, cireus, wildlife, 


flowers, railroad,’ war, etc. Order 
now. Blackhawk Films, 692 Eastin- 
Phelan Bldg, Davenport, lowa 


52808. 


ASTRONOMY — Space — Under- 
water Slides Catalog. Roberts, Box 
608 Dana Point, California 926: 


35MM COLOR Slides. 10,671 - In- 
dividually Sold. Described’ Encyclo- 
pedia - Catalog 100. Wolfe World- 
Wide, Dept. 16-73, Los Angeles, Cali- 
fornia 90025. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


Stamps you 
quickly redeem for valuable Photo 


upplies, SMM Kodachrome $1.29; 
8 . Kodacolor $1.79; 35MM 
Kodachrome, 20 Slides $1.39; 8 
Exp. Black/White 69c. Satisfac- 
tion guaranteed. Send exposed film 
ог request free mallers, complete 
Price List and Gift Catalog. Direct 
Mall Photo, Box 8352-Р8, Pitts- 
burgh, Pa. 15218. 
21 HOBBIES & 
COLLECTIONS 
INTERESTING, Informative, 
Helpful All Hobbies Magazine Sub- 
scription $3.00. Sample Write: 
Hobby Trade, Box 134, Clifton, New 


Jersey 0701! 


FREE Pricelist. Worldwide Sea- 
shells, Box 13288, Tampa, Fla. 
33611. Book $1. 


MILITARY Miniatures for War 
Gamers, plus 100 museum pieces 
ous collectors. Catalog 50c. 
Bussler, Box  107-E, ‘Wollaston, 
Massachusetts 02170. 


HUNDREDS of Weird Little 
Known Formulas, Laboratory Ex- 
riments, Supplies, Information. 
lake Synthetic Gold, Emeralds; 
Measure Radiation! Rocketry! Cat- 
alog 50c. Electro-Chemical Labora- 


29 LOG CABIN & 


HOME BUILDING 


BUILD Log Cabins, rustic furni- 

ture, fireplaces!!!! Complete manual 

- .'A' Frame plans $2.00. 

-.. Guaranteed. Bilder, 956 Spring- 
dale, Atlanta, Georgia 30306. 


COMPACT Cabin. Prefab this 
unique cabin completely at home, 
then erect on any lot in days for 
about $1,200. Descriptive pamphlet 
free. Complete plans $5.00. D.G. 
Rasmussen, Box 1417, Laguna, New 
Mexico 87026. 


30 GARDEN SUPPLIES 
& EQUIPMENT 
1,000 NURSERY Items - Trees 


(Fruit, Ornamental, Grafts, Seed- 
lings), Tree Seeds, Growers Sup- 
plies,’ Books. Meilinger's, North 


Lima, Ohio 4445: 
31 NURSERY SUPPLIES 
^ LEARN Landscaping and Gi 


dening. Start a profitable business. 
Free information. Lifetime Career 


tories, Post Office Box 1588, Staten 

d Schools, Dept. A-376, 2251 Barry 
Island, New York 10309. '  ^— Avenue, Los Angeles, california 
UE AE BE 
plies, cat 3 M 
oratories, 3114 East 83rd Street, 32 REAL ESTATE 
Chicago, Ill. 60617. 

CHEMICALS, Apparatus, Biologi- FREE Catalog! PHOTOS! 


cal-Sclentific Supplies. Catalogue, 
50e. Hagenow Laboratories, Mani- 
iowoc, Wisconsin 54220. 


FIBRE  OP-KITS. Using the 
‘magical optical fibers" that trans- 
mit light energy. FREE CATALOG. 
Scientific Devices, 165 Del Carmine 
Street, “Wakefield, Massachusetts 


CHEMICALS - Apparatus - Glass- 
ware - Biology - Astronomy. Catalog 
50с. Sheard Sclence, Columbus, Wis- 
consin 53925. 


CHEMICALS, bware, КІ 
Minerals. Catalog 50с, K/N Chem! 
cal Supply Co., Box 748, San Ber- 
nardino, California 92402. 

BIG Mike - Sound Amplification 
Device. Stalk animals; hear whispers 
50 yards away. Build for $30.00. 
Plans $2.00. We also sell kits. Sha- 
rick Company, Box 49161, Atlanta, 
Georgia 30329. 

180, MARIJUANA and Other 
Harmful Drugs can be Identified 
with a Simple Chemical Test. For 
complete Instructions send $1.00 to: 
Justus Laboratory, 1314 McAdams 
Street, Maryville, Tennessee 37801. 

CALCULATOR ‘our 
+-x+ calculator to compute 
square roots, trigonometric func- 
tions, logarithms, exponentials, and 
more; quickly, "accurately, easily. 
Manual 32.00. Mallmann Optics and 
Electronics, Dept. 7, 836 South 113, 
West Allis, Wisconsin 53214. 


sional biofeedback 
Electroencephalophone, 
ometer. J&J, 81028, 
Washington 98110. 


Bainbridge, 


LASER Parts Catalog 60c. Moyni- 


han, 107 North Brighton, 
City, New Jersey 08401 


. OPERATE a Crystal Ball. Infor- 


Atlantic 


mation Free. Micenda, 59 Regent 
Street, Wilkes-Barre, Pennsylvania 
18702. 

27 PLASTICS 


FREE LITERATURE for sculp- 
tors showing how to make molds, 
cast plastics. Adhesive Products 
Corporation, 1860 Boone Avenue, 
Bronx, New York 10460. 


LARGEST Handicrafts Supply 


to coast farms, business, 
ment. All types, ‘sizes, prices, SAFE 
BUY Real Estate, 589-PS, 
Little Rock, Arkansas 72203. 


SURPLUS Forest, Mountain, Des- 
ert, Waterfront land. Neglected 
Estates, Farms, Groves, Cabins. 
‘Throughout United States, Canada, 
Mexico. Low prices. Easy teri 
Free list. Box 6272, Dept. 
Santa Ana, Callfornia 92706. 


BUILD A CABIN ON YOUR 
OWN LAND in the primitive areas 
of Montana, Idaho, Washington. 
You've dreamed of ‘it, now do it 
on a five to forty acre tract in 
America's vanishing wilderness, As 
little as $1550. Low down payment. 
Terms available at less than bank 
rates, Guaranteed road access, war- 
ranty deed and title insurance. Ir- 
replaceable natural land for enjoy 
ment now, for retirement or invest- 
ment. Every tract with growing 
timber. View sites and waterfront 
available. Draw up your cabin or 
camper plans and get away from it 
all on а mountain, stream, lake or 
deep in the timber. Come and see 
for yourself or write for free lists 
of sites, maps and complete infor- 


mation: Reforestation Inc., Dept. 
G3 P.O. Box 14000 Opportunity 
Station, Spokane, 'ashington 


price $385.00. 40 acres, $10 month. 
Suitable cottage sites, hunting, fish- 
ing, investment. Free information. 
Land Corporation, 3768-D, Bathurst, 
Downsview, Ontario, Canada. 
RECREATIONAL LAND — In- 
yest now for your present and 
future enjoyment in recreation. 
Hunt — fish — hike — camp, or 
just sit back 
and quiet. Do it all on your 
own land, in beautiful Coeur d'- 
Alene Country of North Idaho. 
Low down and excellent terms. For 


free information write: Gilvan 
Land Co., Dept. P, Р.О. Box 995, 
Coeur d'Alene, Idaho 83814. 


CENTRAL Ontario — Choice 640 
acre Sportsmen's paradises still 
available — $20.00 plus $6.50 Taxes 


yearly. Maps, pictures. $2.00 (Re- 
catalogue $1.00 (refundable). — fundable). — Information ^ Bureau, 
R.P.H. Mfg. 24-PT, Winter, Stam- Norval 3, Ontario, Canada. 
ford, Conn. 08905. 5 


VINYL FOR LAMINATING. Free 
Information. Grace Products, 4 
Beacham Street, Everett, Massachu- 
setts 02149. 


MACHINE GUN Catalog. Facts, 
Photos and Notes of Interest on Pur: 
chasing, Shooting and Collecting the 
Most Fascinating of АП Guns. $2.00 
Postpaid. Suttco, Box 1734, Lexing- 
ton, Kentucky 40501. 


23 MINERALS & 
PRECIOUS STONES 


|, GOLD 10 Small nuggets panned 
from Oregon Streams $1.00. Robert 
Brandt, Sweethome, Oregon 97386. 
Ecce د‎ a 

FREE Information!! Receive In- 
teresting, Valuable Minerals Month- 
ly! Write today! Mineral of Month 


Club, - 
Club, Box 487P2, Yucaipa, Califor 


148 | POPULAR SCIENCE 


LASER TUBE. 4.00 
LASER FLASHLIGHT ... $ 9.00 
TOY LASER TUBE $ 5:00 
FIVE LASER PLANS |... $ 4.00 
CATALOG (REFUND- xb 


ose, California 95116. 
CASTOLITE pours like water, 
hardens like glass without heat. 
Crystal clear, colors. Embed natural 
flowers, seashells, mementoes. Any- 
thing. Make fine gifts. Form flexible 
molds over any pattern, size. Repro- 
duce your own designs in plastics, 
candléwax, metal, plaster, cement 
Profitable. Illustrated Manual and 
Catalog Ошу $100. CASTOLITE. 
Dept. ТЗЕ РВ, Woodstock, Illinois 


FREE CATALOG! Giant SUM- 
MER Edition! Over 5,200 propertie: 
described, pictured - Land, Farms, 
‘Homes, Businesses - Recreation, Re- 
tirement. Selected Best thruout the 
U.8.! 73 Years’ service, over 660 Ofi- 
ces, 41 states Coast to Coast. Mailed 
FREE from the World's Larg 
STROUT REALTY, Inc, 60-ВТ 
East 42nd Street, New York, New 
York 10017; 7-BT South Dearborn, 
Chicago, Illinois 60603; 621-BT East 
Grove, Pasadena, California 91101 
$1 ACRE — Canadian Border — 
hundreds campsites, islands, farm- 
lands, directly from tax authorities 
«Non - profit) Lists, photograph: 
mailed. Register, Room 11, 110 
Church Street, Toronto 1, Canada. 


$1.00 ACRE! USA and Canada. 
Lists, Photographs mailed. Govern- 
ment Lands, 220 Delaware Avenue, 
Buffalo, New York 14202. 


GOVERNMENT Lands . . . Low 
as $7.50 Acre! Vacationing . . . 
Farming . . . Investment! Exclu 
sive "Government Land Buyer's 
Guide” . . . plus "Land Opportunity 
Review' ‘listing lands throughout 
U.S. Send $1.00. Surplus Lands, Box 
6588FG, Washington, D. C. 20009. 


FREE... BIG 256-page Catalog. 
Hundreds of Top Real Estate values 
Coast to Coast! UNITED FARM 
AGENCY, 612-PS West 47th Street, 
Kansas City, Missouri 64112. 


CANADIAN LAND FROM $19/ 


ACRE! 
CHOICE properties across Canada. 
Low mont payments. Ideal for 


farming, cottages, hunting, fishing, 
investment. Free catalogue. Canadi- 
an Estate Land, Dept. PSC-7, 286 
Lawrence Avenue West, Toronto 20, 
Ontario. 


BOILING Spring Lakes—Ameri- 
ca’s Greatest Real Estate Value. 
1/3 acre vacation or retirement 
homesites only $900 cash price. 
Ten year terms available. Money- 
Back inspection guarantee. Caroli- 
na coast, multi-million dollar, 
14,000 acre development, 50 fresh 
water lakes, private ocean beach, 
golf course, motel, and coun! 
club. Free ‘literature. Dept. 2-K, 
Bolling Springs Lakes, ^ North 
Carolina 28401. (Registered under 
Federal Land Sales act but not of- 
fered to residents of states requir- 
ing separate registration.) 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


ILLUSTRATED Catalog; Rod: 
Lines, Lures, Molds, Fish 
. Orchard ‘Trading, Вох 


241PS, Hastings, Michigan 49058. 


FISHERMAN'S Dream Book — 
Free, 170 page catalog just loaded 
with’ Hard-To-Find Fishing Tackle 
Specialties апі Do-It-Yourself 
Goodies. Our 28th year. Netcraft 
x 5510PB, Toledo, Ohlo 43613. 

FREE 1973 Catalog! Guaranteed 
lowest prices Reels, Lures 
Accessories 
Cabela's, Inc. Dept. R19, Sidney, 
Nebraska 69162. 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 

'afer thin, slim 
knife is of to 


p kni 
jart, thi 
forged steel for durabil- 
34" when closed. $1.75 


WESTBURY SALES CO., Dept. K-27-PS 
Р.О. Box 434, Westbury, М.Ү. 11590 


FREE! Fishing Lure - World's 
Finest for All Game Fish. Write 
Lure, Box 5123 (PS-1), Santa Ana, 
California 92704 for details. 

GOLI US wi 
prove Your Game!! Best Indoor- 
Outdoor Mat. Guaranteed! Send 
$12.95 . . . Golf, Box 338, Dept. 
1A7, Titusville, Florida 32780. 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Jumbo 124-page Camping 
Catalog. Largest selection in the 
U.S. - I. Goldberg, Dept. PS, 902 
Chestnut Street, Philadelphia, Penn- 
sylvania 19107. 


38 BIRDS & ANIMALS 


AMAZING Profits $10,000 
Yearly Raising Rabbits for Wool 
and Breeding. Details 25c coin. 
‘American Angora, Malia 1, Montana 


QUAILS, Incubators, cages, sup- 
plies catalog. Marsh, 14234 Brook- 


hurst, Garden Grove, California 
92643. 
TOPLESS 


INCOME RAISING 
mutation chinchillas. 25c; bulletin 
$1.00. Chinchilla, 11P84, Port Rich- 
ey, Florida 33568. 


39 EARTHWORMS. 


CRICKETS, FROGS 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


FREE Literature — We Teach 
You То Raise, Sell Fishworms, 


Crickets, 12-inch African Worms. 
Сапег Farm-12, Plains, Georgia 


haven-121, Cedar Hill, Texas 75104. 
40 HUNTING & FISHING 
INFORMATION 
FREE Catalog Low direct prices. 
Fisning, Hunting, Archery Reload- 
ing, Clothing, Camping Foods. Her- 


ter's Ínc., Dept. Có2, Waseca, Min- 
nesota 50093. 


42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


FREE Catalogue! Thousands war 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, ete 
Jaegers, 691G Merrick Road, Lyn- 
brook, New York 11563. 


FREE Binocular, riflescope cata- 


CHINESE Boxing (KungFu). Il- 
lustrated, $2.00. Норріе, 5834 Man- 
ton, Chicago, Illinois 60646. 


POWERFUL Muscles Fast!! Ob- 
tain fantastic results! Free bro- 
chures: Universal Bodybuilding, 
Dearborn, Michigan 48121. 


ARMS, 18-20 inches in 90 days or 
complete refund! Miraculous Revela- 
tion!! $3. Phenoministics, Вох 281, 


Gresham, Oregon 97030. 


quickly 
brand new mus- 
clebuilding se. 
crets, 25€ coin, 


Judo, Kendo, 
Aikido, books, Tatami 
catalog 45c. Judo America, 
1090 Sansome, San Francisco 94111. 


B200- 


GIANT Arms." Dr. Young. Rev- 


nate Counter Tops". Two excellent 
guides let you build kitchen cabinets 
and “tops” like professionals. 
traordinary guides bring master 
craftsmen's short-cut methods. Sat- 
isfaction guaranteed. Write: Japs, 
126-L Seventh North, Hopkins, Min- 
nesota 55343. 


BOOKS. Many Subjects. Free In- 
formation. Fleischer, 129 Walnut 
Street, Everett, Massachusetts 02149. 


BOOK SALE. FREE List of Low 
Cost Family Books. Civil Service 
Courses, Self-improvement, Hobbies, 
ete. Winchester Enterprises, 2807PS 
Hargrave Street, Philadelphia, 
Pennsylvania 19136. 


CLOCK and Watch Repairing 
Books, Tools, Materials. Free cata- 
log. North American, Box 77BGA, 
Fox River Grove, Illinois 60021. 

AMAZING Book Values! Handi- 
crafts, Sports, Hobbies. Free Cata- 
log. Ross, Box 259G1, Brooklyn, New 
York 11218. 

HOW To Win Prize Contestsi 
Learn How It's Done. Details. 
$1.00. Zent Distributing, 546A 4th 
Avenue West, Dickinson, North Dı 
kota 58601. 

FREE LIST! Economical Books. 
Make Money Five Ways. Success, 
Dynamic Thinking, Financial Securi- 
ty. Others, Thomas Company Book 


log. Discount sale. Save 5052. Free ОШЧОпагу Discovery. Inquire. Gau- Division, 171-08 Hillside, Jamaica, 
p With оде. Writ: Gaited Binoe” cho, Box 1769-A6, Chicago 60690. New York 11432. 
Ware DN 110. 9049 No, Weser 46 PROFITABLE PAPERBACKS! GRAB - BAG 
Chicago 60620. Only $1.99 postpaid. Max Madden, 
OCCUPATIONS Drawer 3748, Baton Rouge, Louisi- 
,TELESCOPES (reflectors)  com- ana 70821. 
plet . Other accessories, re- raming — 
pete VU, Oder aee one qr — PICTURE Framing — Profitable 48 TOYS & GAMES 
Manufacturing, Dept. P843, Hart- rn with handbook-course, "Guide ` 
ford, Connecticut 06101. Wo Picture Frame Profis $150 
juaranteed. Free framing-supplies 
43 GOVERNMENT catalog included. Japs, 120-LM Bev- 
SURPLUS enth North, Hopkins, Minnesota 53209. - рачай e 
к QÍEITES! Qualtr Action styles: 
rochure 10c. Hutchinson, PST, 
JEEPS From — $520. MEREE „Literature — Маке Big Tremont, Barre, Vermont 0541. 
writers From — oney. sing  Fishworms ап 
ул. rale Taller, Motorey Crickets. Carter Farm-10, Plains, 50 MAGIC TRICKS, 
nes, Boats. s - 
Bid Bargains From Uncle Sam. ооа PUZZLES, ETC 


‘ariety. Exciting Free 
Enterprises, Box 402- 
New York 11430. 


12, Jamaica, 


MANUALS for Gov't. Surplus 
Radios, Test Sets, Scopes. List 5 
8 Roanne Drive, Was! 


GOVERNMENT SURPLUS, 
and, Where to buy in your area. 
Send $2.00. SURPLUS INFORMA- 
TION, 30177Р8 HEADQUARTERS 
BUILDING, Washington, D. C. 


How 


DIRECT From Uncle Sam-Nation- 
wide Bargains - Complete details 
$2.00, Naou Box 3021, Noroton, 
connecticut 66820. 


JEEPS $52.40. Airplanes $75.01. 
‘Typewriters $6.70. Boats $7.50. Di- 
réct From Government. “Directory 
and Surplus Catalog $1.00 (Refund- 
able). Midwest Surplus. Box 401Р8, 
Dayton, Ohlo 45401. 


“U.S. GOVERNMENT SURPLUS 
Directory". How, Where to buy 
100,000 items (including Jeeps) . . . 
Low as 2c on Dollar! Most Com: 


1973 SURPLUS Army, Navy store 
52 page illustrated catalog. Send 
50e. Ruvel, 3037 N, Clark, Dept. 
7M, Chicago, Illinois 60614. 


GOVERNMENT Surplus. Complete 
Nationwide brochure, 


42,000,000 ACRES Valuable Gov- 
ernment Land still available. Some 
for $2.00 per acre. Buy, lease or 
homestead Free. For 1973 Report 
Send $1.00. Government Land, Box 
T89PS, York, Pennsylvania 17405. 


44 ATHLETIC 
EQUIPMENT 


WRIST Exerciser for Better Base- 
ball, Golf, Tennis, Etc. Compact, Ad- 
justable, Guaranteed. Send $4.00 to: 

евз, 1733 Ensley Avenue, Los An- 
geles, California 90024. 


FREE catalog. Repair air con- 
ditioning refrigeration. Tools, suj 
plies, full instructions. Doolin, 2016 
Canton, Dallas, Texas 75201. 


TWO! Different Magic Catalogs 
25c. Miami Magic, Box 1047. Mi 
mi 33133. 


SCISSORS. $36.00 M.O. Master 
Grinder Reveals Sharpening Secrets. 
Ralston, Suite 204, 625 Iolani, Hono- 
lulu, Hawaii 96813. 


HOW to make Money Writing 
Short Paragraphs. Information Free 
on "Ноте Studies in Writing’’. Bar- 
rett, Dept. C-86-A2, 6216 N. Clark, 
Chicago 60660. 


BE a Magician! Two booklets ex- 
plaining 156 tricks plus large pro- 
fessional catalog. $1.00. Magic, 
Ine, 5080 Lincoln, Chicago, Ilinols 


^ WORLD'S 


HIGHER Income, Security and 
Power, 256 page book ‘Thinking 
Big" reveals secrets that make men 
rich. Send $2.00. Annmarie, 315-8, 
Killingly Street, Rhode 
Island 02909. 


47 BOOKS & 
MAGAZINES 


Providence, 


Survival, 
crest Publications (L-18), 
ald, Ohio 44437. 


LOGIC NEWSLETTER 
DESIGN And Construction. Sam- 
ple Copy $1.00. Logic Newsletter, 
Pop, 252, Waldwick, New Jersey 


FIX LAWN MOWERS 
E FOR FUN & PROFIT! 
A schedule for preven- 
tive maintenance ond 
procedures for routine 
maintenance ore expl 
ed in detail. Step by 
step instructions for 


trouble shooting, engine 


repair, balancing and 
sharpening blades, etc. 
оге clearly explained 
Over 125 Illustra- 
tions. Sharp, clear ond 
irawings ore extensively 
used. Brand names are identified so reploc 
ment parts can be readily obtained. The book 
should save over $50 on the purchase of c 
lawn mower ond $25 a year on repairs. The 
author, F. Peterson, tells you how to purchase, 
use and repair your lawn mower ond compares 
reel, rotary and rider type lawn mowers. Rush 
Only $6.95 + 50@ handling. 10-Day money 
back guarantee, HANDBOOK OF LAWN 
MOWER REPAIR. 
EMERSON BOOKS, INC., DEPT 861X 
Buchanan, New York 10511 


COMPLETELY | illustrated 84 
page Catalogs, 25c. Manhattan 
Magic, Box 334-8, N.Y.C. 1001: 


MAGIC! Amaze, mystify, enter- 
tain! Hundreds wt tricks for 

et, parlor, stage. Complete cata- 
[кошу 25e. Jeffries Magiciand, 
Dept. 12, Dallas, Texas 75201. 


1000 WAYS to have fun!! Giant 
Houdini Magic catalog 25c. House 
of 1000 Mysteries, Р.О. Box 5007- 
РВ, Ft. Lauderdale, Florida 33311. 

LOOPHOLE - the ultimate chal- 
lenge for the puzzle enthusiast. 
Handerafted Redwood base. Send 
$3.70+50c postage & handling to: 
Perplex, Box 927, Elyria, Ohio 44035. 


INDIANS, Lincolns! Selling Bar- 
rel of Indian and Lincoln Cents 


(1860's thru 1930's, all Mints) at 
$9.95 рег pound! Maximum 10 
pounds. Silver's, 86 E. Campbell 
Avenue, Campbell 2, California 


95008. 


1909 VDB's! RARE Lincoln Cents. 
$3.95. 3 for $10.00. Coins West, 21 
Central, Campbell 2, California 


FIVE V-Nickels $2.35. Listing 25c. 
Fairway, Box 685R, White Plains, 
New York 10602. 


$25 VALUE! Over 100 Coins 

including Indianhead Cents, Lib- 
erty Nickels, Silver, Much Моге. 
8,95! 7 Beas, Box 8491, Richmond, 
irginia 23226, 


22 "8" LINCOLNS including 
19558, $1.75. 24 1909-1939, $1.75. 
10 “8” Jeffersons, $1.15. АШ dif- 
ferent. All three $4.95. HARRIS, 
Box 3322G, Reno, Nevada 89505. 


1968-8 TREASURY Proof Bet, 
36.00. “Free Catalog. Village Coin 
laistow, New 


SEND only $1.00 for Coin Collect- 
ing Outfit. Contains 25 new coins 
from 25 countries, Plus magnifier, 
wooden nickel. low To Collect 
Coins" booklet, special coin enve- 
lopes, foreign banknote and big cat- 
alog of coins, paper money, 
tors supplies. Littleton Coh 
GH-2, Littleton, New На! 
03561. 


GOLD COINS of the World, Beau- 
игш. Prices. Plus thousands of 
United States Coins. Free price list. 
Please send long airmall envelope, 
self-addressed stamped. Silver Cen. 
San Francisco, 


Silver 


FOUR Different 
Mesa, 


Goan, Box 822, La 


Bargain Lists 20c. Guidebook: 
Sell $1.24; Redbook $2.48. s 
Incorp., Omaha, Nebraska 68111. 


..100 INDIAN and Lincoln Cents 
1920's and Older $5.00. 100 Early 
*"8'' Cents $5.00. 40 Buffalo Nickels 


$5.00. 100 Steel Cents $5.00. Free 
Catalog. Wesley Rood, Box 9, West 
Union, Iowa 52175. 


52 STAMP COLLECTING 
IMPORTANT! PLEASE NOTEI 
Most of the stamp adi i 

below mentions “‘approvals. 

means that in addition to the spe- 
cial offer, you will receive stamps 

ON APPROVAL from which you 

may select stamps you wish, and 

return the balance along with pay- 
ment for the ones t. Approval 
may continue to be sent unless 
you indicate you do not wish to 
purchase any. In some cases the 
special offer 1з made only to ap- 
proval buyer: 


8 


307 DIFFERENT . Triangles, 
Sports, Topicals, Ete. Worth near 
$8. Only 


"Bargain approvals. 
Free catalog, $1. Coupon. Jayto 
Stamps, Dept. 177-W, East Syracuse, 
New York 13057. 


MAGIC! Great hobby. Start with 
Dealers, 


MINT U.S. Below Catalog. 25c for 


Gins, nesa 2 Sample Cop Sample. Approvals. Bentley Stamps, 
tricks, news. 2 Sampie Соріев $1,09: 938 Canary, Dunkirk, New York 
geles, Cal. 90036. 14048. 


CATALOG 10c. Magic, Tricks, 


Novelties. Free Trick. Sun Ma- 
gic, Oakhills, Williston, Vermont 
0549: 

84 CARD Tricks plus с Cata. 
log $1.00. Magic House, Dept. PT, 


531 East 78th Street, Brooklyn, New 
York 11236. 


51 COINS & CURRENCY 


UNITED STATES Coins! АП 
types mixed Grab-Bag style. Val- 
ues $6.00—$60.00. Send $4.00. Coin 
Surprises, P.O. Box 532, Dear- 
born, Michigan 48121. 


$1000.00 BANKNOTE 25с with 
comprehensive U.S. coin and supply 
catalog. Schultheis, Box 2151B, New 
Hyde Park, New York 11040. 


3c PLATE Block 25¢ with com- 
prehensive U.S. stamp and supply 
catalog. Schulthels, Box 2151B, New 
Hyde Park, New York 11040. 


PENNY Approvals! Regardless 
Catalogue! Kloster, 4164—52nd St., 
San Diego, California 92105. 


U.S. BARGAIN: 60 different 
10c with beautiful world-wide ap- 
provals, Stamp Center, Kennebunk, 
Maine 04043. 


RUSSIA 25 pictorials 10c. 
provals, J. Nutt, Box 357, 
Yan 1, New York 14527. 


FREE "Space", with packet ap- 
provals. Sunset Stamps, Box 69930, 
Los Angeles, California 90069. 


Ap- 
Fenn 


FREE Lists of Thousands of 
Stamps and Coins. No Approvals. 
Bryson, 612P White, Toldeo, Ohio 
43805. 


OLDER U.S. STAMPS. COVERS, 
on approval to adults only. Surpris- 
ingly good. Engle, Box 2088, Low- 
ell, Michigan 49331. 
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Temi ‘Triangles 10c. Approval 
Stamps. Вох 1444-C, Kitchener, On- 
tario, Canada. 


200 DIFFERENT Worldwide 
Stamps 10c. Approvals included. 
White, 6808-O Chrysanthemum, In- 
dianapolis, Indiana 46224. 


FOREIGN Approvals! Gigantic 
values! Зе each. ABC Dept. 3302A, 
Box 6000, San Francisco 94101. 


ONE Cent a Stamp-Write for 
jumbo books of foreign stamps 
mounted in Scott order at 1с each 
stamp. Bullot Philatelics, 6815 Bay 
Parkway, Brooklyn, New York 
11204. 


50 DIFFERENT U.S. Commemo- 
ratives 25c. Fine U.S. Approvais 
Accompany. Craig Stamps, Box 
425P, Bellmore, New York 11710. 


50 DIFFERENT Latin America 
10c with Approvals. Quynn's, Scot- 
land, Pennsylvania 17254. 


2c and 
1904-PA 
New York 


PICK From Thousands. 
Stamp-A-Nanza, 
Schenectady, 


25 LARGE Beautiful Poland, Only 
15c with approvals. Green Mountain 
Stamp Company, Box 235, Winooski, 
Vermont 05404. 


GRAB Bag of over 100 unassorted 
stamps. Contains new issues, Asia, 
South Beas, Atrica, Ete., plus copy 
of most wonderful Catalog of Stamp 
Offers in America. All for only 10c. 
Littleton Stamps, Dept. ВВ-2, Lit- 
tleton, New Hampshire 03561. 


U.S. PLATE Blocks seven Differ- 
ent 3c Commemoratives $1.00! Ap- 
provais. Gordon Davison, Hillsboro, 
New Hampshire 03244. 


FREE: $10.00 Gant Stamp Collec- 
tion of 300 All Dinerent colorful, 
valuable, postage stamps from Atri- 

British Empire 


Other fine stamps en- 
Closed for your inspection. Frasek 
Co., Inc., P87, White Plains, New 
York 10601. 


STAMPS Free! New I 


— New 
Countries — Triangles ockets — 
Olympics — Scouts — Birds — 
Flowers — Animals — Also old Ca- 


nadian and 0.8. Stamps. Plus com- 

lete illustrated Canadian Stamps 
atalog. Send 10c for mailing. Gray 
Stamp Co. Dept. B, Toronto, Can- 
ada. 


FREE! Big Bargain Catalog— 
New Edition listing thousands of 
bargains including 
A. stampa, packi 
ceasorles and suppi Also, 
stamps from our approval service 
which you may return without 
Purchases and cancel service at 
any time. Jamestown Stamp, Dept. 
EY3PS, “Jamestown, New’ York 


FREE LISTS! Discount Prices. 
U. В. Mint Singles - Plate Blocks. 
Scotco, Box 855-PBK, Miami, Flor- 
ida 33147. 


DELUXE WORLDWIDE COL- 
LECTION: Commemoratives, High 
Values, Airmails from Russia, 
Bangiedesh, Korea, Etc. Valued 
Over $5.00, Only 50c with Exciting 
Worldwide Approvals. B&S Stamp: 
Ses D Morton Grove, Minc 


WOW! 110 All different Germany 
10c. Commemoratives.  Airmails, 
High Values bargain 
lists. Also fine stamps from our 
approval service, which you may 
return without’ purchases and 
cancel service at any time. James- 
town Stamp, Dept. AT3PS, James- 
town, New York 14701. 


Big catalog, 


ANTIGUA. Cayman, Turks. Gre- 
nada—over 100 different British 
Commonwealth. 10c with low-priced 
approvals. Kayco, P.O. Box 437, 
Flushing, New York 11367. Depi 


‘REE! 10 African Beauties! 30 
Others! Approvals. Cambridge, Box 
2311, Heath, Ohio 43055. 


FANTASTIC Triangles, Dia- 
monds, 53 others 10c. Approvals. 
Longhorn Stamps, Lubbock, Texas 


1500 FOREIGN $2.00; 5000 $4.00. 
9000 $6.00. 100 pre-i938 USA, Coi 
tains dues, revenues, commemor: 
tives, presidentials, high values, old- 
er issues, ete. $3.00; 5000 $12.00. 
300 pre-1940 USA commemoratives 

00: 700. $4.00. „Мо approvals. 

1 jeming, , 
California 94804. M nn 
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231 STAMPS 10c! Approvals. Hol- 
land, 1227B Sixth Street, Rediands, 
fornia 92373. 
INVERTED Error" Dag 
Hammarskjold, 10c with approvais. 
Belmont Stamps, Washington, D.C. 
20015. 


CANADIAN Electronics Surplus 
Catalog, 126 Pages, $1. Etco, Dept. 
РВ, Box 741, Montreal. 


FREE CATALOG - Tremendous 


Electronics Bargains. Pacific, Вох 
4155K, Mountain View, California 


9404 
56 | PHONOGRAPH 
RECORDS, TAPES 


“CONQUEST of Mars" Yemen's 
latest collection. 10c with Space Ap- 
provals, Potomac Stamps, Washing- 
ton, D.C. 20015. 


FREE! Vulture Triangles: Giant 
Olympics! 25 Others. Approvals. Ar- 
nulf, Box 914, Melville, New York 


11746. 

1,000 WORLDWIDE Only $1.75. 
Approvals. Galactic, Box 136A, 
Plymouth Meeting,” Pennayivanis 
19462. 


"USED Foreign Stamps on Approval 
1c and Up. James Vance, Box 341P, 
м: Ше, Ohio 43044 

Wi LARGEST STAMP 
3/4" x 3-1/4"-Unusual Sanda Island 
Painting Plus Artistic Stamp Collec- 
tion - 30 Museum Masterpieces. In- 
troductory Special. Discount Approv- 
als 25c. Richley, Box 2288-8, Little- 
ton, Colorado 80120. 

IN Different Nudes: 20c, Ap- 
ravals. Stamp Farm, 2856, Oxford, 

\всопвіп 53952. 

“AFRICA.” 25 beauties, 10с. Ap- 
provals. Gorliz, Box 28765CS, Mem- 
phis, Tennessee 38128. 


50 YEARS Old, 


fifteen different 


OLDIES - 45 RPM Original Hits - 
Catalog 50c. C&S Record Sales, Box 
197, Wampsville, New York 13163. 


FREE Catalogues, 2000 hard to 


find unusual records. Rose's, 128 
Breckinridge, Louisville, Kentucky 
40207. 


BUILD your own GUITAR. Full 


size, rich sounding. Kit contains 
everything needed, only $19.95. 
Guaranteed. Free particulars. M. 


Korpal Р. O. Box 6061, Arlington, 
Virginia 22208. 


58 SONG WRITERS 


SONGPOEMS  Urgently Needed 
Possible Recording/ Publishing, 50- 
50 Agreement. Betty's Music Mak- 
ers, 222P 150th Avenue, Madiera 
Beach, Flerida 33708. 


FREE Music Magazines. Frontier 
News, Dept. PS, 214 North Max- 
well, Mt. Pleasant, Michigan 48858. 


POEMS wanted for songs. Nash- 
ville Music Productions, Box 40001- 
M, Nashville, Tennessee 37204. 


8-TRACK Tapes, Cassettes $2.99. 
Free Catalog. Hastee Sales, 4507-A 
Hamilton Avenue, Baltimore, Mary- 
land 21206. 


8-TRACK T; / $3 
quantity. 3,000 Titles. 
Columbus, Ohio 43202. 
8-TRACK TAPES $1.75 
By joining Star Tape Club. Buy as 
many as you want or none. No obli- 
gation. Big name hit tapes. Rock, 
Soul Popular, Best of, Religious 
Bluegrass, Classical, Country, Jazz, 
also Party. Join direct from this ad. 
Send $4.00 to: 


STAR ENTERPRISES 
35-PS Woodcrest Ave., Dayton, О. 45405. 


$1.50 in 
Box 4733, 


United States, over fifty years old 57 MUSICAL 

— lüc with approvals. Jaxon, Box 

145, Brooklyn, New York 11240. INSTRUMENTS 
“ABSOLUTELY ^ Free ^ United SWISS Musical Boxes, Move- 
States Mint Souvenir Sheet When ments. Bell Music, P. O, Box 1, 


Requesting United States Approvals. 
KAB, Bex T0, Brooklyn, New York 


225 STAMPS FOR ONLY 10c 
Airmails. Pictorials; stamps from 
strange countries cataloguing up to 
25c each! Plus unusual stamps to 
examine. Buy any or none, return 
balance, cancel service anytime. 
MYSTIC STAMP CO., Camden 55, 
New York 13316. 


FREE Surprise collection sent 
1784 Union, 


with approvals. Ja; 
neisco 9412: 


IFFERENT 


Includes, 1943 Flag Stamp of oc 
cupied Nations. Only 25c. Approvals 
included. Willett Co., Box 338-Y, 


Yorktown Heights, New York 1059: 


FREE 98 year old mint Bavarian 
stamp to those requesting our ap- 
proval service. Please send 100 for 
indling: OK STAMPS, Box 60930, 
Oklahoma City, Oklahoma 73106. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


GOVERNMENT surplus electron- 


ies, gadgeteers illustrated catalog 
25c. Meshna, Nahant, Massachu- 
setts 01908. 

36c TUBES, Radio & TV! Free 
Color Catalog. Cornell, 42178, Uni- 
yeraity, San Diego, California 
92105. 


met 
564.95; 
$149.95; 
- 250 watts - 
12 volt mobile 
"Scorpion" - 50 watts - 


5 - 25 watts 
“Raider” - 100 watts - 
:'Maverick-250'" 
$244.95. AM/SSB. 
ampiifers - 

$109.95; “Bandit II" - 100 watts - 
$169.95; new ‘Bandit III" - 250 
watts - $299.95. 20-35 megacycles. 
Other models available; write for 
brochure. Dealer inquiries invited. 
(Illegal Class D 11 meters.) D&A 
Manufaeturing Company, 1217 Ave- 
nue C, Scottsbluff, Nebraska 69361. 


55 ELECTRONICS, 
STEREO, HI-FI 


SLEEP - LEARNING KITS — 
endless tapes, timers, complete out- 
fits. Catalog’ free. SLRA, Box 24- 
SB, Olympia, Washington 98501. 


Bay Station, Brooklyn, New York 
11235. 


WHOLESALE. Musical Instru- 
ments, Accessories. Allied, 573 Route 
17, Paramus, New Jersey 07652. 


ELECTRIFY Player Pianos, 
Pump Organs quickly, inexpensively 
with Lee Silent Suction units, Write 
Lee Music, 525A Venezia Ave., Ven- 
ice, Calif.’ 90291. 


FREE CATALOG. 30% DIS- 
COUNT Best Names In Musical 
Instruments. Dial For Music, Inc., 
90 North Main Street, Spring 
Valley, New York 19077. 


ACCORDIONS And Amplifiers! 
New - Used. Cordovox, Excelsior 
= Top Makes! Save to 50%. Direct 
factory dealer. Terms. Trades ac- 
cepted. 5 day home trial Free 
catalog - Discount prices. Write: 
Accordions Unlimited, Dept Р, 
147 North Luna, Chicago 60641. 

PLAYER PIANO MUSIC ROLLS. 
Bend for Free Catalog listing 4,000 
selections. Berger Music, 6533 Wyn- 
cote Avenue, Philadelphia, Pennsyl- 
vania 19138. 

TLL Teach You to Read Music 
in „One Evening! Free brochure. 
Guy's Room 1, 40 Sturtevant Street, 
Norwich, Connecticut 06360. 


POEMS set to music. Songs re- 
corded. Send poems, songs. Crown 
Music, 49-P West 32, New York 
10001. 


PUBLISHING Contract Guaran- 
teed on selected songs and poems. 
Free evaluation, Hollywood Song- 
Writers, 6253 Hollywood, 1117- 
Hollywood, Calif. 90028. 


POEMS, songs wanted for hit 
recording, guaranteed publishing, 
radio release. America's most popu- 
lar new talent studio, Broadway 
Music Productions, 11047PS Bee 
Ridge, Sarasota, Florida 33578. 


RECORDS Made. Publishing Con- 
tract Guaranteed on accepted songs, 
poems, to Talent Searchers of 
Hollywood, 6311V Yucca, 

Wood, California 90028. 


SONGWRITERS. Subscription 
three dollars. Bong Request Maga- 
zie, Mount Morris, Michigan 48458. 


SONGS, Poems Wanted! For pub- 
lishing, recording at our expense! 
Talent, 17-PS, Longwood Road, 
Quincy, Mass. 02169. 


SONGS, Poems, Tapes Wanted At 
Once for Immediate Recording/Pub- 
lishing Contract. Free Evaluations. 
Three Rivers Music Center, 32t 


| 


West Liberty Avenue, Dept. PB, 
Pittsburgh, Pennsylvania 15216, 
“SONGWRITERS! Spirited, Rell- 


gious poems, songs wanted for Free 
publishing, ‘recording consideration 
by Chapel Orchestra-Choir. Chapel 
Recording, P. O. Box 162-P8, 
laston, Massachusetts 02170. 


60 BUSINESS 
OPPORTUNITIES 


CLAIM ABANDONED SILVER— 
$20,000 secret revealed! Free infor- 
mation: Silverman 4A-12, Box 548, 
Woodville, Texas 75979. 


$250.00 WEEKLY  Homeworkei 

mailing circulars. Send stamped, 
self-addressed envelope + 250 to 
Guy's, Box 12484, Philadelphia, 
Pennsylvania 19151. 


I MADE $2,000.00 Monthly by 
Mallorder . . . Evenings Only! You 
Can Too. Free Proof! Asbury, Box 
161-C, Madison, Ohlo 44057. 


UKULELE Fans. Subscribe io 
''Ukulelist' Newsletter. $2 five is- 
sues. Hideo, 2015-3 Mokuhau Road, 
Wailuku, Маш, Hawaii 96793. 


LEARN Banjo-5-string Bluegrass. 
No music. Makes learning easy. 
Free details. Blaylock, Box 25-D, 
Marietta, Georgia 30060. 


30% DISCOUNT. Name Brand 
Musical Instruments. Free Catalog. 


Freeport Music, 455C, Route 110, 
Melville, N.Y. 11746. 
30% + DISCOUNTS. Name 


Brand Instruments. Free Catalog. 
Continental Music, P.O. Box 3001, 
Dept A» Garden City, New York 
11530. 


VIOLIN and Guitar makers — 
send for latest Free Catalogue of 
woods — accessories. International 
Violin PS1, 414 East Baltimore St., 
Baltimore, Md. 21202. 


WHOLESALE! Professional Gui- 
tars, PA Systems, Altec Speakers, 
240W RMS Amplifiers. Free Са! 
log. „Carvin, Escondido, California 


GUITAR, BANJO, Violin, Mando- 
lin making materials, accessories, 
books. Catalog 25c. Guitar Center, 
Box 15444, Tulsa, Oklahoma 74115. 


BIG Profits in becoming a sup- 
plier to major industry through elec- 
troplating small parts and metalizing 
non-metallics. Write for free partici 
lars: Mason, Room MC-3-CK, 1512 
Jarvis Chicago, Ilinois 60626. 

ADDRESSERS and Mailers want- 
ed. Royce, 14603 Dorchester, HO- 
73, Dolton, Illinois 60419. 


328 FAST, easy ways to make 
money! Free! Rush name, address, 
zip. Perry, 13263D, Ventura Blvd. 
Studio City, California 91604. 


BAKING - Home Study. Announc- 
ing Home Study Course in Commer- 
cial Baking. Practical basic train- 
ing. Good field for those with apti- 
tude. Nearly depression proof. Send 
for free booklet “Opportunities in 
the Baking Industry." National 
Baking School, 555 E. Lange Street, 
Dept. 824-00, Mundelein, Illinois 


_60060. A home study school. 


HOW AND WHERE 
TO GET CAPITAL 


Free report. Get $500 to $2 
million. Small loans easy. Write: 


National Counselor Reports 
Dept. 3. Kerrville, Texas 78028 


PREPARE Tax Returns -- Police- 
man Albert Myers made $2,000 his 
very first season. Train at home. 
VA Approved. National Tax School, 
Monsey 1PD, New York 10952. 


$100.00 DAILY Possible Your 
Own Business. Send $2.00 to J. Per- 
ry, Box H-1, Somerville, Massachu- 
setts 02145. 


FREE $3.00 Copy ''Advance'' let- 
ter rare money-making business ор- 
portunity bargains. Vernon, 


3434PS, Clearwater Beach, Florida 
33515. 
$12,000.00 YEARLY Possible. 


Proven Mailorder technique succe: 
ful for others. Details Free. Dia- 
mond, Box 223Р8Т, Potteboro, Texas 


MAILORDER Dealers Wanted. 
Outstanding Opportunity. Details, 
25c. MearsPS, 5363 Essex, Alexan- 
dria, Virginia’ 22311. 


IF You Are as anxious to help 
everyl ав to help yourself and 
family, I will pay you $1000 and 
will you my estate if you prove you 
have a better proposition than mine 
—for helping all humanity, Writ 
Ornsteen, DuQuoin, Illinois 62832. 


FULL or Part Time Dealers Want- 
ed For Revolutionary  Two-Seat 
SPORT FAMILY LAND/SEA- 
PLANE kits, VW powered, now in 
production at Larkin Aircraft Cor- 
poration, Dept. PS, Freedom, Call- 
fornia 95019. Initial investment un- 
der $500. 
$26.00 HUNDRED Stuffing Enve- 
lopes. Immediate Earnings. Begin- 
ner's Kit $1.00 (Refundable). Keen, 
Box 9005-PS, San Diego, California 


$200.00 DAILY In Your Mailbox! 
Opportunity To Follow Mailorder 
Experts, Free Details. Associate! 
Box 136B, Holland, Michigan 49423. 


WHATEVER. Your 
$200 Weekly? $1000 Monthly? $20, 
Yearly? Our program can help 
you attain it, B details 25c. 


SECRETS! Mall Order Success. 
Internationally famous expert г 
veals how to make home business 
fortunes. Beginners: Get free report 
“Маке Money By Mail'' Discloses 
free advertising, profitable prod- 
ucts, Maileo, Dept. GC697, Wood- 
land Hills, California 91364. 


$700 MONTHLY. Immediate In- 
come. Stuff envelopes at home. In- 
formation, send 1t-addressed 
stamped ‘envelope. Cottage, Вох 
25053-DAG, Los Angeles,’ Cali- 
fornia 90025. 


IMPORT - 


Export opportunity, 
profitable worldwide mailorder bus 
ness from home, without capital; or 
travel abroad. We ship plan for no 
risk examination. Experience un- 
necessary. Free report. Meilinger, 
Dept. G2697, Woodland Hills, Са! 
fornia 91364. 


BUILD Custom Cases at home 
for profit. Get orders by mail. We 
supply materials, instruction—every- 
thing. Free Home Business Details. 
CSCC, 6075 CSC De Soto Avenue, 
Woodland Hills, California 91364. 


INSTALL Burglar Alarm Sys 
tems. Big profit home business. Bi 
ginners start spare time, without 
mechanical experience or costly 
equipment. Free starter plan. Nas- 
co, Dept. G2697, Woodland Hills, 
California 91364. 


SELL New Sensational Car Thief 
Signal. Lightning Seller. Samples 
for Trial Northwest Electric, Ave. 
170, Mitchell, South Dakota 57301. 


MAILORDER Millionaire 
beginners make $500 weekly. Free 
report reveals secret plan! Ex- 
ecutive (1B7), 333 North Michigan, 
Chicago 60601. 


helps 


MAKE durable building plastic 
easily. Waterproof, Fireproof. Eco- 
nomical. Bays Laboratory, Cedar- 
edge, Colorado 81413. 


DROP-SHIP BOOK BARGAINS 
CATALOG. 50% profit. Catalogs 3c. 
Start now 25е. Selbooks, 712 S. Mis- 
gouri Avenue, Clearwater, Florida 


195 FREE WHOLESALE CATALOGS! 


Dey bee wee! S wave. E cmm | 
eet opon bores! ЕЕ 


Maire m umi waht сай m er 
erc. M анн. Your ore haiara 
T pit Made dicus 
prd 
VAULT INTERNATIONAL. 
Boe 728485 terington, Ky. 40502 


SELL Your Handicrafts, Products 


at U.S. State, County, Regional 
Fairs, Directory lists names, addres- 
ses, $2.00 Chalet, 22500 Vanowen, 
Canoga Park, California 91304. 


NEW Hot Mail Order Business! 
$1.00 gets you going with Details 
and $1.00 sample! Trends/Dallas, 
3512 High Vista, Dept. PS 173, Dal- 
las, Texas 15234. 

$200.00 NET Profit Per Week From 
a $200.00 Investment??? Impossi- 
ble??? Free Proof and Details From 
Sonidev, 69/23A Queens Boulevard, 
Woodside, New York 11377. 


DRAFTSMEN! Operate Own 
DRAFTING SERVICE: Full, Part 
‘Time; Experience Unnecessary; Free 
Details; Roberts Company, 1741 Cir- 
cle Road, Baltimore, Maryland 21204. 


PORTABLE Sanablaster $29.95. 
Distributor wanted. Free brochure. 
Inka, Box 66573C, Houston, Texas 
11006. 


MAIL Baby Catalogs imprinted 
with your address to New Mothers 
for Big Profits! Details 25c. Volz- 
PS, Ypsilanti, Michigan 48197. 


$100.00 WEEKLY spare room. 
Raise redworms Odorless Soilless 
way. Charles Morgan, Box 116-C, 
Bushnell, Fla. 33513. 


TREMENDOUS Wholesale Bar- 
gains. Half million nationally known 
products. Rock-bottom prices. Close- 
outs, bankrupts. Dropship merchan- 
dise. Automobiles. Worldwide Im- 
ports, Hong Kong clothes. Free de- 
tails. International Buyers, Вох 
16386-Р85, Portland, Ore. 97233. 


EARN Money raising fishworms 
for us. Write: Oakhaven-43, Cedar 
Hil, Texas 75104. 


VENDING | Machine 
Rake, 523 PS Spring Garden, 
Phila. Pa. 19123. 


SELL Books by Mail. Complete 
Dealer Setup - 25c. Midwest Mail 
Sales, Box 44R2P8, Shawano, Wis- 
consin 54166. 


FREE Literature — 

Money Raising  Fishworms 
Crickets; Carter Farm, Р! 
Georgia 31780. 


Make Big 
and 
lains, 


DO Simple Addressing — Matling. 
Recelve $12.05 orders. Keep $8.00 
Detalls Free! Quality, 

98, East Rockaway, New York 


BECOME Our Mail Order Dis. 
tributor with $150 investment. Free 
Brochure. Audit Controls, 50 Brook- 
side Avenue, Fair Lawn, New Jer- 
sey 07410. 


YOUR Own Business Opportuni- 
ty!! Sell books by mail. 300% Prof- 
it Possible. Details, sample catalog 
25e. Naggo, Box 11478PBW, Chi- 
cago, Illinois 60611. 


MAILORDER — Sell high-profit 
gifts, gadgets, housewares with full- 
color catalog featuring your name, 
address. No merchandise investment 
—we dropship. Everything supplied. 
Gif-Guide, 1137 Crenshaw, Dept. 
380, Los ‘Angeles 90019. 


VENDING Machine. No selling. 
Routes earn amazing profits. Big 
catalogue Free. Parkway Corpora- 
tion, TISPSB Ensor Street, Balti- 
more, Maryland 21202. 


$70 TO $200 Weekly - Home. 
Spare Time Simplified Mail Book- 
keeping. Immediate Income. Easy. 
Auditax, Box 34741D, Los Angeles, 
California 90034. 


HERBALISM! The Home Gold 
Mine! FREE LESSON, SEEDS. 
Herbalism Institute-A, 1339 Remuda, 
Glendora, California 91740. 


MAILORDER. Sell Engraved So- 
cial Security Plates. Complete Deal- 
er Set-up. AM Sales, 31-14A 94th, 
East Elmhurst, New York 11369. 


$19 HOURLY Profit — Own Busi- 
mess with one service man. Quickly 
learned. Easy to do. Operate from 
home. Little over $1000 starts your 
Own nationally advertised business 
while continuing present job. Investi- 
gate immediately before your terri- 
tory is taken. booklet explains 
everything. Send today. Then decide. 
Duraclean, C3-186 Duraclean Build- 
ing, Deerfield, Illinois 60015. 


MAKE 2 to 3 times your cost 
wholesaling 1001 products. Gifts. 
Mail Order Specialties, Toys, Nov- 
elties, Carded Merchandise . . . 
Guaranteed lowest below wholesale 
prices. Free home business details. 
SMC, 6061-SSY Desoto Avenue, 
Woodland Hills, Calif. 91364. 


$250.00 PER Thousand, Stuffing 
Envelopes! Unconditional Money 
Back Guarantee! Complete starter: 
kit $1.00. COLUMBIA, Box 24413- 
DG, Oakland, California 94623. 


BUY Below Wholesale! Tremen- 
dous Profits, Catalog, Details $1.50 
(Refundable). Raphael Wholesale, 
5314-А South Broadway, Los An- 
geles, California 90037. 


MAKE OVER $92.00 From Square 
Foot Plywood (with Jigsaw or Band- 
saw); Amazing (proof): Explicit, re- 
vealing details 25c. Wodetz, Bridge- 
water, Massachusetts 02324. 


FREE Book ‘2042 Unique, Prov- 
еп Enterprises." Tiny Businesses but 
Huge Profits! How Little Fellows 
beat inflation. Work home! Hay- 


lings, Carlsbad, California 92008. 


ы 
Greenville, South Carolina 29611. 


I MADE $40,000.00 Year by Mail- 
order! Helped others make money! 
Start with $15.00 Free Proof! 
Torrey, Box 318F, Ypsilanti, Michi- 
gan 48197. 


MILLIONAIRE MONEY - SE- 
CRETS! Remove Debts, Raise 
Money. AAA Credit, Lifetime In- 


come. Free Advisors, Box 616, Bev- 
erly Hills, California 90213. 


PIANO Tuning Learned Quickly 
it Home! Tremendous field! Music- 
al knowledge unnecessary. GI ap- 
proved. Information Free, Empire 
School, Box 327, Miami 33145. 


$60.00 DAY, Manufacturing con- 
crete posts. Blocks. Mold Equip- 
Catalog $1.00 refundable. 
Carlane, Route One, Box 95, Rapid 
City, South Dakota 57701. 


EARN $60.00 Daily Manufac- 
turing Concrete Fence Posts. Prac- 
tically no investment. Send Stamp- 
ed-addressed envelope. American, 
Excelsior Springs, Missouri 64024. 


FREE Millionaire Book. 990 Suc- 
cessful, Little One-Man Businesses. 
Work Home! SBI-3, Kerrville, Tex- 
as 78028. 


HIGHLY 
PROFITABLE ONE-MAN 


ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-DPSG, Box 
248, Walnut Creek, CA 94597. 


61 MONEYMAKING 


OPPORTUNITIES 


SKETCH Photos (Homeworker' 
Gold Mine!) Steady Market. De- 
talis. Gem, 365C Longhill, Shelton, 
Connecticut 06484, 


BUILD your own business. You 
keep profits. Fla Gifts, 4238 Birch- 
Wood Avenue, Jacksonville, Florida 


32201. 
ADDRESSERS — 50 Companies 
Want Addressers. Send Self-Ad- 
dressed envelope. Cal Enterprises, 
Box 4516-Y, Compton, California 


MAKE $1.00 Per Bale selling en- 
graved metal Social Security plates. 
Free Sales Kit. Engravaplates, Box 
10460-65, Jacksonville, Florida 


WORLD'S leading contest mı 
zine, 25с. Year — $4.00. Prizewin- 
пег, 1315 Central, St. Petersburg, 
Florida 33705. 


ADDRESSERS and Mailers Need- 
ed! Free Details! Splendid Oppor- 
tunity! Delta, Box 24-0, Chalmette 
Louisiana 70043. 


MAILERS Wanted! 
$500.00, mailing 1000 circulars 
tails, 25c. Smyre's, 953PS, Newark, 
N.J. 07101. 


ADDRESSERS And Mailers Need- 
ed. Details 10c. Lindbloom Sales, 
3636, Peterson, Chicago, Illino 


LEARN the secrets of repairing 
junk batteries. ‘Fabulous Profits’? 
at home. Battery Shop, Box 820, La 
Quinta, California 92253. 


STUFF Envelopes. Make 25c 
each. No addressing or Postage 
necessary. Details $1.00. Davan, 
Box ТТ, Middle Island, New York 
11953. 


MAIL Baby catalogs, imprint, to 
new mothers. Big profits! Details 
$1.00. Krefski, 609-B Lee, Plym- 
ош, Pa. 18651. 


$25.00 HUNDRED stuffing enve- 
lopes. Immediate earnings. Begin- 
пег'в Kit, $1.00 (refundable). Lew- 
сага. D392PS, Brea, California 


HOLLYWOOD ,Cementcraft: О! 
fers Highly Profitable Home Busi 
ness. Experience unnecessary. Un- 
limited Unique Pottery Designs. Eas- 
ily Made Without Moulds. Bird- 
baths, Fountains, Wishing Wells, 
Waterfalls, etc. Chemical Coloring 
Formula Marble-glazing. Free illus- 
trated Brochure. Concrete Facts, 
$02 Athens Street, Altadena, Calif. 


EXECUTIVE MAILORDER 
FRANCHISES FREE!! 400 Profit 
selling _ advanced ^ moneymaking 
books. Sell self-selling baby neces- 
sities. Free Details. Trinity, 1712G 
Lee, Detroit, Michigan 48206. 


$200.00 FROM sheet %4” Ply- 

wood (Scrap) Details 25c. Novel- 
ties, 610 So. 24th, Elwood, Indi- 
ana 46036. 


FREE Secret Book ''2042 Unique, 
Proven Enterprises." Largest suc- 
cessful collection! Fabulous “Little 
Knowns." Work Ноте! Haylings, 
Carisbad, California 92008. 


MAILERS Wanted!! Free Infor- 
mation. C. Allen, 2418 Lori, Santa 
Ana, California 92706. 


Box 8036-PS, Cranston, 
land 02920. 


MAKE Year's Income in 8 weeks 
Camping. No selling, Capital or 
Land necessary. Write Ейги" 
Route 5, Box 5733, Gig Harbor, 
Washington 98335. 


BECOME 
Lucrative! 
99D, 


“Mortgage Broker, 
Capital Sources. Box 
Uleta, Florida 33164. 


PENNY STOCKS have profit po- 


tential. Free information. Analyst- 
PS, Вох 214, Redondo Beach, 
Calit. 90277. 

$40 DAILY Possible Tying Fish- 
ing Files at Home. Details 25c. 
Flyco, Вох 481P8, Albany, Ore- 
gon $7321. 
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PROFITABLE Mailorder Possible 
Through Greater Knowledge. Write: 
Naggo, Box 11478PSR, Chicago, П- 
linois 80611. 


EARN MONEY IMMEDIATELY 

SELL Nationally Famous Knapp 
Shoes part-time or full time. High 
cash commissions immediately plus 
bonuses monthly, benefits. Your own 
hours, your own business. No inves! 
ment. Free selling and training kit. 
Lowell Harris, Dept. PS-22, Knapp 
Сеше: Brockton, Massachusetts. 


FLOOD of Moneymaking Offers by 
Direct Mail from America's Major 
Opportunity Companies. $2.50 to 
Heil Box 1372, Lancaster, Pennsyl- 
vanía 17604. 


HOW І Retired at 34 making 
Sand Candles. Send $1.00 for Report 
“Candies in the Sand.” Box 58128, 
Nassau Bay, Texas 77058. 


1000% PROFIT Bronzing Baby 
Shoes in Your Home. Free Honest 
Facts. NBC-P8, Gower, Missouri 


MONEY available to help you op- 
erate in Mailorder. For information, 
samples of type plans acceptable, 100 
buyers names and $1 trade certifi- 
cate, send $1.00 postage and han- 
dling. Dobbertin Enterprises, 16026 
Carigton, Fountain Valley, California 


MONEYMAKING With Solar En- 
ergy, Details $1.00. P. О. Box 
23585, Tampa, Florida 33622. 


NEED Extra Cash? Get into Mail- 
order. Simple instructions and sam- 
ple product-$2. Rodon Enterprises, 
Box 261, Lawton, Oklahoma 73501. 


AUSTRALIA — Emigrants need- 
ed. Details on Employment, Hous- 
ing, Education, Living Conditions. 
Free Passage. Application Included. 
$1.00. Australia Counsel, Box 1835, 
"Thousand Oaks, California 91360. 


OVERSEAS Jobs — Europe, 
South America, Australia, Far East, 
etc. 2000 openings all trades. Con- 
struction, Office, Engineering, Sales, 
etc. $700 to $3,000 month. Expenses 
paid. Free Information. Write: Over- 
seas Jobs, International Airport, Box 
536-P, Miami, Florida 33148. 


63 SPECIAL SERVICES 


INFORMATION On 
Ferguson Research Specialists, 72-; 
Woodside Avenue, Woodside, New 
York 11377. 


66 AGENTS WANTED 


anything. 


$12.00 ORDERS IN EVERY 
MAIL! $8.00 profit. Mall letters fea- 
turing real merchandise. Details: 
CarLene's, Box 1182, Department 
HMP-PS, Thousand Oaks, California 
91360. 


MEN - Women! Fill out income 
tax forms at home in own busines: 
We show you how. Simple, easy 
learn. $700 per month earnings po: 
sible. Details mailed free. No sale: 
men. Hurry. Federated Tax Home 
‘Training School, 2020 Montrose, Chi- 
cago 60618. 


Re- 
Opportunity Re- 
search, Dept. PJ3, 2544 East 16th 
Street, Brooklyn, New York 11235. 


HOW to make Money Writing 
Short — Paragraph: Information 
Free оп “Home Studies in Writ- 
Barrett, Шері. С-86-А1, 


66 N. бштк, Chicago’ 60660. 


ng Book Matches. 


а prospect . . . complet 
ing instructions furnished. Steady 
repeat business. Dept. PA-773, Su- 


perior Match Company, 7530 South 
Greenwood Avenue, Chicago, Ili- 
nois 60619. 


EASY-to-start rubber stamp bus 
a 


ness at home in spare time. Make up 
to $16.50 an hour without experience. 
Facts Free! Write to: Roberts, Room 


RC-3-CK, 1512 Jarvis, Chicago, INi- 
nois 60626. 


FANTASTIC Profis, Dropship- 
ping Works! Try It: EVB, Bx262- 
CM, Parkchester, New York 10462. 


FREE. Learn dozens of easy wa: 
io make money full or part time. 
Write for Free 5-month subscrip- 
Чоп. Salesman's Opportunity Maga- 
zine, Dept. 18-GM, 1460 Hancock 
Center, Chicago 60611. 


EARN $100.00 Day. 
Tells How. Simpkins, 
ley, Virginia 24105. 


My Book 
Indian Val- 


BIG Money in “Hot Dogs". Build 
a Street Vendor's Pushcart. Easy 
Plans $3.00. Thomas, 100 Bellevue, 
Chicago 60611. 


GET RICH FAST!!! Easy, Proven 
Way — Spare Time! Secret "How" 
rt (PO-5) — $1.00. Centaur, 82 

line, Rochester, New York 14619. 


GUITAR Money unlimited can be 
yours—play at clubs, parties, etc. 
No musical knowledge necessary— 
revolutionary book explains every- 
thing with simple diagrams. Lead 
guitarist shows how to play rhythm 
and lead guitar; reveals those ‘hot 
leks’. How to form your own band 
and різу for money in nothing fat. 
Act now and step into а brand new 
world. Only $2.95. Blackland Dis- 
tributors, Dept. B-7, Вох 3414, 
Davenport, Iowa 52802. Money back 
in 10 days if not delighted. 


152 | POPULAR SCIENCE 


RECEIVE Mailorder Opportuni- 
ties. Year $1.00. Nationwide Mailers, 
Box 4367-ОА, Columbia, South Caro- 
lina 29240. 


HOW to Buy and Sell Antiques. 
416 Pages, 32 Full Color. 1500 Il- 
lustrations - $4.98. “THE MAIL 
BOX", 1102 West Woodbury Drive, 
Harbor City, California 90710. 


$250.00 PER Thousand, Stufüng 


Envelopes! Unconditional Money 
Back Guarantee! Complete starters 
kit $1.00. COLUMBIA, Box 24413- 


CG, Oakland, California 94623. 


"AUTOMATIC SUCCESS TECH- 
NIQUES" Developed - Proven: De- 
tails. Premier Enterprises, Вох 
10597-86, Pittsburgh 15235. 


START small highly profitable 
electronic production in your base- 
ment. Investment, knowledge unnec- 
essary. Postcard brings facts, Barta- 
PSK, Box 248, Walnut Creek, Call- 
fornia 94597. 


EVER Wanted Your Own Restau- 
rant? Newsletter Reviews Successful 
Restaurant Ideas! ‘Table Topics", 
1280P8 Sawmill, Yonkers, New York 
10710. 


62 EMPLOYMENT 
INFORMATION 


AUSTRALIA — NEW ZEALAND 


WANT YOU! 50,000 Jobs! Paid 
Transportation! Latest Information 
and Forms. $1.00. Austco, Box 


3623F, Long Beach, California 90803. 


ELECTRONIC Technicians Des. 
perately Needed. Employers Direc- 
tory $2.00. Caleis, Box 5148, Agnew, 
California 95054. 


OVERSEAS JOBS — NOW HIR- 
ING. 103 Countries. All Occupa- 
tions, High Pay, Free Transporta- 
tion, Tax Benefits, Latest Comput- 
erized Reports — $2.00. TRANS- 
WORLD, International Airport, Box 
90802F, Los Angeles, Calif. 90009. 


AUSTRALIA. Most Comprehen- 
sive Information from Americans 
Now Living in Australia. $2.00 for 
Brochure. Ausco Inquiry, Box 29, 
Burra 5417, South, Australia. 


AUSTRALIA!! FREE DE- 
TAILS!! Jobs Galore! Government 
Paid Transportation. Send age, oc- 
cupation. Write: Associated, ' Вох 
1750140, Lafayette, California 


OVERSEAS EMPLOYMENT ... 
Australia, Europe, South America, 
Asia! All occupations! $700-$3,000 
monthly! Write: Employment Inter- 


national Box 29217-FG, Indlanap- 
olis, Indiana 46229. 

WORLD-WIDE . .. USA JOBS 
GALORE!!! Students, all occupa- 


tions. Enjoy Asia, Burope, Africa, 
South America, Miami, San Fran- 
cisco. $700.00 to $3,500.00 monthly. 
Paid Overtime, Travel Allowance. 
FREE DETAILS!! Send age, oc 
cupation. Write: Global Employ- 
ment, Box 706-С140, Orinda, Cali- 
fornia 94563. 


CAN You Sell a Telephone Answer- 
ing Machine for $59.50??? If You 
Can, You Can Make $300-$500 Per 
Week Representing Us. Free Details. 
Sonidev, 69/23B Queens Boulevard, 
Woodside, New York 11377. 


EVERY man a prospect Refund- 
able sales kit offer showing line 
belt buckles, tie clasps, money clips, 
cuff links, lapels, "identification 
badges, individualized with cus- 
iomer's name and emblems. Cap 
badges for trucking, bus, taxi, po- 
lice, firemen, also postal, letter car- 
riers and heavy construction em- 
blems. Choice 4000 emblems. Hook- 
fast, Box 1088-P8, Providence, R.I. 

п. 


SELL Advertising Ball Pens, Cal- 
endars. Ad-Specialties — Build Own 
Repeat Business — Free Details — 
Fleming, Dept. В, 6535 Cottage 
Grove, Chicago 60637. 


68 REMAILING 
SERVICES 


YOUR Mail Received-Forwarded, 
Hedgpeth, 324PS South First, Al- 
hambra, ‘California 91802. 

RECEIVING — Forwarding — 
Remailing. Monthly rates. Nortex, 
Box 876, Weatherford, Texas 


KEEP Your Location Secret; Use 
our Address. Wright-2112, Ashe- 
ville, North Carolina 28802. 


REMAILS 20c. Levine, Box 124, 
Forest Hills, New York 11375. 


CALIFORNIA Remails 25c. Speci- 
fy Date 50c. O'Gara, Box 39-D, Lo- 
mita, California 90717. 


FREE NASA postcard. Space City 
Remails. Box 9296PS, Houston, Tex- 
as 77011. 


69 


CONTESTS 


SAMPLE ‘‘Sweepstakes Bulletin’ 
25c. Benro Enterprises, Box 6656- 
PS, g, Philadelphia, Pennsylvania 
19149. 


YOUR own business—Suits $1.50 
Overcoats 65c; Mackinaws 35c; Shoe: 
12%е; Ladies’ Coats 30c; Dresses 
15c. Enormous profits. Catalog Free. 
Nathan Portnoy Assoc., 2109-J Roose- 
velt Road, Chicago, Illinois 60608. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


NEVER WON ANYTHING? Any- 
one Can Win Sweepstakes Contests! 
Free ‘details. Services, Box 644PFG, 
ожа 50303. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? 
Learn how we publish, advertise, 
promote, distribute. Many successes. 


————— — Free booklet PS, Vantage, 516 W. 
NEW, Compact Fire Extinguisher. 34th, N.Y. 10001. 
ratory Approved. Fantastic 
Profita = Exclusive territories. Nor- 72 EDUCATION & 
wie mical Norwich, Connecti- 
Sut 06228. INSTRUCTION 
BECOME a successful Manufac- | HOMOEOPATHY. Our Doctor of 


turers’ Representative. Manufac- 
turers Agents Newsletter tells you 
which firms are looking for repre- 
sentatives, the firms product line 
and territories available. For infor- 
mation write: — Manufacturers" 
Agents Newsletter, Dept. 151A, 
23573 Prospect Ave, Farmington, 
Mich. 48024. 


$100.00 EXTRA a week easy! 
Spare time! Double Air Cushion 

women's line. Dres: 
Highest commissions. 
for yourself. Outfit Free. 
Bronson, Dept. W-73, Minneapolis, 
Minnesota 55408. 


‘Homoeopathic Medicine degree is in- 
ternationally known. We also offer 
degree courses in Naturopathy, Os- 
teopathy and Biochemistry. The 
South African Faculty of Homoeo- 
auam Medicine, P. О. Box 6071, 
Johannesburg, South Africa. 


WELDING TRAINING. Basic and 
Advanced Training for Major Weld- 
ing Processes Are, Gas, Pipe, 
TIG, MIG, Plasma. Hobart, a non- 
profit school, ія accredited by 
NATTS. Approved Ohio 70-12-0064- 
HT. Write for school bulletin and 
course schedule. HOBART SCHOOL 
OF WELDING TECHNOLOGY, Box 
73, Troy, Ohio 45373. 


HERTEL Exclusive Reference Bi- 
ble! Make biggest profits with 
world's best seller! Startling 3-di- 
mension cover! Demonstrator, 
Piles furnished. Top commi 
plus extra bonus earnings! 
International Book, Dept. 
118, Wichita, Kansas 67201. 


FREE — Easy Ways to make 
money selling exciting new products 
— full - spare time. Send name, 
age for 5 months free subscription. 
Salesman’s Opportunity | Magazine, 
1460 Hancock Center, Dept. 18-GS, 
Chicago, Illinois 60611. 


sup- 
jons 
Write 


P, Box 


BREAK into Amateur Radio. 
Learn Morse Code on Cassette Tape, 
Our C-60 Tape features 5, 73⁄2, and 
10 wpm. Perfect for beginners. Price 
34.95, we pay postage. B. K. Wildes, 
RFD'2, Box CP-39, Kennebunkport, 
Maine 04046. 

WANKEL ROTARY ENGINE ex- 
plained in simple terms on cassette 
tape. Understand it yourself, 
your friends. Plastic demonstrator 
kit 8" high shows motion of work- 
ing parts. Suitable for classroom. 
Magazine illustrates cars, engines. 
All three $9.95. Genie Tapes, Box 
770, Willoughby, Ohio 44094. 


WANTED. Man contact service 
stations. Long Needed Invention. 
Huge profits. Write Cyclo, 3816 
Dalla, Dept. 177, Denver, Colorado 


EARN Big Commission Full or 
Part Time. Show America’s largest 
line Low Priced Business Printing 
and Advertising Specialties Plus cal- 
endars in season. No experience. No 
investment. No collections or deliv- 
eries. On-the-spot commissions. Big 
Free Sales Kit samples hundred items 


used daily by businessmen. Mer- 
echandise bonuses for you. Build 
Profitable repeat business. Start 


now. National Press, Dept. 73C, Wau- 
kegan, Illinois 60085. 


WATCH REPAIRING. Complete 
home training. Diploma Awarded. 
Free sample lesson. Chicago School 
of Watchmaking, Dept. WT, Fox 
River Grove, Illinois 60021 


COMPLETE Your High School at 
home in spare time. Texis furnished. 
No classes. Diploma. Our 76th Year. 
Free Brochure. American School, 
Dept, XBA6, Drexel at 58th, Chicago 
606: 


UNLOCK Your Future. Become 
professional Locksmith by spare 
time home study. Make up to $6 
per hour. АЙ tools, equipment, incl. 
Facts Free. Send name. Locksmiti 
ing Inst. (home study), Dept. 1311- 
073, Little Falis, New Jersey 07424. 


LEARN To Fix Typewriters. 
Desperate shortage trained men. 
Hundreds needed. Make up to $25 
‘in one hour. Learn at home in spare 
ume, industry Approved course. 
Facts free, Send name. Typewriter 
Repair School (home study) Dept. 
3911-078, “Little Falls, New Jersey 


PERFECT husband - wife busi- 
ness. Learn Upholstery at home, 
Make $10 in an hour. Buy - repair - 
sell for even bigger profits. Kits, 
tools, included. Free Booklet. Up- 
holstery & ` Decorating _ School, 
(home study) Dept. 5311-073, Little 
Falls, New Jersey 07424 


NOW Your Own Burglar Fire 
Alarm Business. Train at Home. Ex- 
panding Field. Course includes pro- 
Tessional tools Plus equipment, sup- 
plies for first job. Information by 
mail Security Systems Management 
School (home-study), Dept. 7311- 
073, Little Falls, New Jersey 07424. 


OPERATE Collection Agency. 
“Little — Gold Mine!" Franklin 
Credit, Roanoke, Virginia 24004. 


LEARN Sewing Muchine Repair- 
ing. Men, Women, Lucrative profits. 
Profession with bright future. 
Gresslin Correspondence School, Box 
927, Spencer, Iowa 51301. 


Get A British Diploma in Color. 
Philosophy, Biochemistry, Radion- 
ics, Homeopathy, 35 courses. Cur- 
ricular free, Dept. PSM, Brain- 
tridge Forest School, ''Highfleld'' 
Dane Hill Haywards Heath, Sussex, 
England. 


ORDINATIONS lifetime! Church 
chartered 1887! Write! 708 Bragg. 
Monroe, North Carolina 28110. 


COLLEGE Degree at Home. 
Cholce of subjects Including Law. 
Easy tuition. Williams College, 1310 
State Street, Boise, Idaho 83705, 


Books, Cutalog 
(Courses Boughti. Lee Moun- 
Pisgah, Alabama 35765. 


VETERINARY Assistant Train 
at home for exciting animal eure 
cureer, Send for Free “Career 
Kit." North American Home-Study 
School of Animal Selene 
Newport Beach, Culirorniu 


USED Course: 
10e. 
tain, 


Catalog. 42 
Bonavista, 
Hueneme, California 93041 


SURVEYING PAYS BIG!!! Unit- 
ed States Department of Lubor re- 
ports “openings for 26,000 Survey- 
ors |n next ten years." Easy home- 
study plan guides you. Send Гог 
Free "Surveying Career Kit.” North 
American School of Surveying, P. 
Newport Beach, California 92863. 


PIANO Tuning quickly learned 
with home study course. Diploma 
кташей. American Tuning School. 
17050 Telfer Drive, Morgan Hill, 
California 95037. 


SHORTCUTS To Success! Highly 
Effective. Profitable Short Courses. 
175 Choices.) Study at Home. Di- 
ploma Awarded. Our 27th Year. 
Free Literature. СІЕЕ-30, Box 
10634, Jackson, Mississipp! 30209. 


EARN Electronics Degree, main- 
ly by correspondence. G.I. Bill ap- 
proved. Free catalog. Grantham. 
1503 N. Western, Holiywood, Cali- 
fornia 90027. 


MISSOURI Auction 
eran Approved. Free ca 
05 Genesee, Kansas City, 
64102. 


DEVELOP Mind Power personal- 
ity, memory while asleep! Free de- 
tails, SLRÀ, Box "4-8F. Olympiu, 
Washington 98501. 


73 | CARTOONING, 
SIGN PAINTING 


School. Vet- 
log. 1600- 
Missouri 


23 LESSON Compact Cartoon 
Course and Cartoonists Magazine 


$2.00! Tooners, Box 30367, Lin- 

coin, Nebraska 68510. 

CARTOON for money ! ' ' Free 
Success, Box 885B, Dear- 
Michigan 48121. 


LEARN Cartooning ut Home. Ap- 
proved for Veterans, Free Bulletin. 
Cartooning, Box 7069G, Colorado 
Springs, Colorado 50933. 


SIGN Painting—$1000 per month 
part-time. Free catalogue. Kaur- 
mann Supply, Centertown, Missouri 
65023. 


MODERN Cartooning taught by 


mail. Write for free brochure. Car- 
toonerama, Box 263-20, Branford, 
Conn. 06405. 


74 ART INSTRUCTION 


ECOME AN ARTIST OVERNIGHT! 
stie new manual shows 

You how to produer М-и 
1 imag 


o fk. complete ‘unbetiev: 

Mte тай oniy 33-08 
FFY PORTRAIT, DEPT, 

1315 ronan Avene Wilmington, Cai 


б 90744 
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DETECTIVES 


DETECTIVE Profession, 
home-study; free tie-tack or lapel 
pin, certificate, future. GI ap- 
proved. Professional Investigators, 
Box 41345, Dept. CB, Los Angeles, 
California’ 90041. 


easy 


PROBLEMS? There's an answer! 
Free Home Study by Mail in the 
Torah or Confraternity New Testa- 
ment. Please state your religion. 
С) Studies, Вох 88-Е, 

Луп, New York 11229. 


DIGITAL:THEORY,DESIGN , 
CONSTRUCTION 


LOGIC 
NEWSLETTER ® 


SAMPLE COPY $1.00 
LOGIC NEWSLETTER 
РОВ 252 
WALDWICK,N.J. 07463 


LEARN Auctioneering. Free Cat- 


ulog, Reisch Auction College, Mason 
City 3, Towa 50401. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sci- 
ences, Botanic Medicine, Homeopa- 
thy and others. 25 subjects. Curric- 
ular free, Airmailed $1.00 (refund- 
able). Registrar. Sussex College of 
Technology, Highfield, Dane Hill, 
Sussex, England. 


EXCITING 
Home-study 


Profession. Easy 
Course; Diploma. G 


Approved. Universal ^ Detectives, 
Box 8180-E, Universal City, C. 
fornia 91608. 

77 LOANS BY MAIL 


~ BORROW by man: Up to S1500.- 
(w. Convenient terms. State Li 
censed. Postal Finance, Dept. 11-N, 
8018 Military Avenue, Omaha, Ne- 
braska 68104. 


Stumped for a 
Project to Build? 


You'll find a big choice in the 
Popular Science Plans Catalog. 
Send 25 cents to cover postage 
and handling. Address Popular 
Science, Dept. 35G, 355 Lexing- 
ton Ave., New York, N.Y. 10017. 


78 


FREE Winemakers Supply Cata- 
log. Excellent Selection of Fruit & 
Grape Concentrates. Kraus, Box 
451N, Nevada, Missouri 64772 


WINEMAKERS catalog — free. 
Bacchanalia, 273 Riverside Ave., 
Westport, Connecticut 06880. 


WINEMAKERS: Free catalog 


WINEMAKING 


Fast Service. Arbolyn, Box 663. 
West Columbus, “South Carolini 
29169. 


WINE MAKI! NG 


hon + Chemicals (3) 
"Imported Wine Yeast 


Free catalog & Recipes 


Jim DANDY WINE SUPPLIES 
BOX 30230-N CINCINNATI, О. 45230 


HEARING Aids, Batteries, Whole- 
sale. Catalog 25c. Fiston, Box 144E, 
New Preston, Connecticut 06777. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newpapers, magazine 25c. Chica; 
Advertising Agency, 28 E. Jack- 
son. Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


CAST without heat - easy, 
cost; 


low- 
instructions 81. T-Tainer, Box 
, New York 11378. 


ESS Stamp, $1.50. Free lit- 
erature. Allegheny, Box 14-B, East 
MeKeesport, Pennsylvania 15035. 


REGULAR $2.50 3-line Metal 
Pocket Stamp, $1.80. Low cost desk 


WINE CELLAR - New Cost 
Interlocking Units in Traditional 2р8, Free, brochure. Wingerter, 
Design. Unlimited Capacity. Start — 11373, C 
Ив T Bottle Rack 34.98, postpaid. _ 
ree Picture Brochure, Winemakers FREE stamp catalog 49 type 
CRM ND DARE) Бах 302300, styles, Fast service, low prices. 
Cincinnati, Ohio 452 Jackson's, Box _ 443B, Franklin 
بین انت نت‎ — Park, Ilinois 60131 

WINEMAKERS . . . Free Illus- 
trated Supply. Catalog of | yensts, 84 PRINTING, 

juipment, "Recipes. Continental, 
рар аре “Ini: — MULTIGRAPHING, ETC. 
nna 46218, ا جور‎ 

— — FREE Literature, Business Cards 
EEE erheads, Rubber Stamps, Social 
WINEMAKERS: Free illustrated ^ Security Plates, Labels, Lifetime 
оноов рг ээни жаш poA Medical, Pet, identification Tags. 
1 e ' Geer's, о rive, wa, 
Minnesota 55412. Geers т 
WINEMAKERS Complete Free FREE Literature: Busines 


Catalog. Wine Hobby U.S.A., Dept 
P, 100 North 9th, Allentown, Penn- 
sylvania 18102. 


DELICIOUS Inexpensive Wine. 
Easy Recipe $1.00. Jaydee, 670 Ever- 
green Avenue, Charlottesville, Virgin- 
ja 22901. 


MAKE Wine From Household 
Items. No Special Locks, Yeasts. 
Kits required. Instructions 52.00: 


Spring Valley Spec., Box 9939, Kan- 
City, Missouri 641% 


JOIN THE FUN WORLD OF 
WINEMAKING! Gallon Kit Elder- 
berry Wine - $2.00. Equipment. 
grape and [ruit concentrates avail- 
able at reasonable prices. Catalog 
Free. VIVA VINO, P. O. Box 243. 
Somerset, Massachusetts 02726. 


WINECRAFT-469 Items - 
Catalog. P. О. Box 11158, 
Arizona 85061. 


HOMEWINE 


Se TEA руе "е 
SEND FOR FREE CATALOG 


ERGEDIEROMS 


DANENBERGER'S BOX 276-5 
NEW BERLIN, ILLINOIS — 62670 


Free 
Phoenix, 


79 BUY IT WHOLESALE 


WHOLESALE 


Buying Service. 
Free Detalls. E. N. Distributors, 
Box 313, Royal Oak, Michigan 
48088. 


FREE Wholesale Catalog. 
parts. Molds, Rod Blanks, 
Archery, Metal Detectors. 
Hardwoods. Finnysports, «PE», 
ledo, Ohio 43614. 


Lure 

Reels. 

Rare 
To- 


Cards, Rubber Stamps, Address La. 


bels, “Printing Big Belection., Jor- 
da 552 West O'Connor, Lima, 
Ohio 45801. 


1.000 GUMMED ADDRESS LA 
BELS, BOXED $1.00. FREE CATA- 
LOG. Belmont, 4711D Linden, Lin- 
coln, Nebraska 68516. 


Scratch 
5°x8”", Postpaid. $3.75. mail- 

phies, 112058 Renel, Austin, 
Texas T8158. 


1.000 GUMMED Address Labels 
31.00. Wait's, Box 960, South Bend, 
indiana 46624 


PRINTIN 


Supermarket | Short 
Run Specials. 1000-54.75, 5000-822, 
1000 Envelopes $5. Shipping 9 hours. 
Get Free Printing Specials Price 
Lists "Do You Make These 18 Mis- 
tukes When You Buy Printing." 
Speedy Offset Printers, 23865 Au- 
rora, Bedford, Ohio 44146. 


1,000 GUMMED ADDRESS LA- 
BELS $1.00. FREE CATALOG. Ac- 
me, 1238-В Voskamp, Pittsburgh, 
Pennsylvania 15212. 


85 PRINTING & RUBBER 


STAMP OUTFITS 
` RUBBER Stump Outfits. Sup- 
plies, Kiewiet, 202 Road, 
Kalamazoo, 


Same Day shipment on rubber 
stamp supplies. Revised wholesale 
price list No. 4 free. Star Stamp 


Supply, 732 Federal, Chicago, Ili- 
nois 60605. 
SIMPLE- RUBBER | STAMP 


PRESSES, hydraulic operated, elec- 
tricully heated. Sizes 5'x8^, 8" 
x12",  10'x15". Starting outfits. 
Orders Гог presses, supplies shipped 
day received. Free catalog low 
supply prices, Send $1 for postage 
and handling (refundable on first 
order). Custom Manufacturing, 
406-PS, East Elm, Springfield, Mis- 
souri 65801. 


WORLD'S Largest wholesale sup- 
ply. Buy from 7853 American, Eu- 


Topean, Japanese wholesalers. 
Hongkong tailormade clothes. 123 
dropship — Catalogs. — Rockbo:tom 
prices. Automobiles. Free details. 


International Buyers. Box 
PS, Portland, Oregon 1 


16288: 


165 FREE Wholesale catalogs: 
Unbeatable bargains. Mailorder 
drop shippers. Automobile discounts. 


Free details. Vault International, 
Hox, 72848, Lexington, Kentucky 
40502. 


LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 
tins, 1432 Major, Jefferson City, 
Missouri 65101. 


RUBBER stamp manufacturers 
supplies. Presses, starting outfits. 
Best prices, service. Catalog. Jack- 
son Supply, Box 4438. Franklin 
Park, Illinois 60131. 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
. Send 25е for Catalog and 


Samples to: Kelsey Company, DS, 
Meriden, Connecticut 08450. 
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87 TOBACCO, PIPES, 
CIGARS 


Box Valls 


88 OLD GOLD, JEWELRY 
WANTED 


CASH Immediately For Old Geld, 
Jewelry, Gold Teeth, Watches, Dia- 
monds, ' Spectacles, ' Silver, Plati- 
num, "Mercury. Free information. 
Rose Industries, 29-Y East Madi- 
son, Chicago, Illinois 60602. 


HIGHEST CASH for Gold, Jewel- 
Rings, Diamonds, 
,. Platinum. Май 
oday. Free gift with In- 
n. Chicago Gold & Precious 
Metals, 6 E. Monroe, Dept. 1157, 
Chicago 60803. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and 
books. Free lis! 


s 60021. 
91 FOR THE HOME 


clock repairing 
North Ai 


DRAIN + IRRIGATE 
CIRCULATE » SPRAY 
Heavy-duty all-metal 
rustproof ball-bearing 
pump. Stainless shaft. 
Belt or direct drive. Type XB 
Use % HP or larger. 1 HP 1200 GPH 
60’ high or 3000 GPH 25" 
well, 5200 GPH max. 
TA" in. 1” out. $14.95 


Type won't rust, or 
Bronze bearing. 
То 2400 GPH, 1". 
Only $9.95 

pd cash with order. 


LABAWCO Box37 Belle Mead NJ 08502 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


DIRIGIBLE Build and пу 


am 


== 


MINIATURE WARSHIP MODELS 
Seale 1 1,100 ft.) precision metal castings of 


Dept. PS-8 Box 3 Westfield, м. 3. 07091 


94 FOR INVENTORS 


PATENT Application Financing. 
Free Patent Search Plan. Global 
Patent Division, 2420 77th, 
land, Calif. 94605. 


U.S. PATENT Office Searches, 
234 Broadway, Room 3615, New 


York 10007. Free Invention Cer- 
tificates. 
INVENTORS — United States 


Patent Office Searches, Patent De- 
velopment Engineering, marketing 
of inventions — ideas by Licensed 
Professional Engineer Patent 
Engineer and United States Patent 
Office Former Examiner. Inven- 
tions developed for patenting and 
marketing. We аге contacted by 
many manufacturers seeking to 
purchase appropriate new products 
invented by our clients. Send for 
Free Invention Certificates and In- 
vention Information. Serving inven- 
tors since 1948. George Spector, Li- 


censed Professional Engineer — 
Patent Engineer — 3615 Wool- 
worth Building, New York, New 
York 10007. 


FREE PAMPHLET: “Tips on 
Marketing Your Invention". Write: 
United States Inventors Service 
Company, 708-X Carry Bullding, 
Washington, D.C. 20005. 


INVENTORS! Either I will sell 
your Invention before you or anyone 
else does, or I will pay you a cash 
bonus. Get Free Invention Evalua- 
Чоп and Information: Write Gilbert 
Adams, Invention Broker, Dept 17, 
81 Wall Street, New York, New 
York 10005. 

PROSECUTE Your Own Patent 
Application. Inventors Service, Box 
3574, Washington, D.C. 20007. 


FREE "DIRECTORY OF 500 
CORPORATIONS ` Seeking New 
Products." For information regard- 
img development, sale, licensing of 


long remote controlled airshi your invention, write “THE Т 
Plans and book $5.25. LTA. Pi PEOPLE" at RAYMOND LEE OR- 
ucts, 15 William Street, Closter, GANIZATION, Dept. 71, 230 Park 
New Jersey 07624. Avenue, New York City 10017. 
SHIP Models, Kits, fittings, EUROPE/ASIA MARKET for in- 
plans, books, toos, engines, motors, | Ventions booming, but metric de- 
Big itustrated catalog 50е. Mass. scriptions required. New calculator 
residents add 3% tax. James converts U.S. lengths, distances, 
Bilas & Co. Dept. PS, Route 128, Area, weights, liquids with slide-rule 
, Mass. 02026. accuracy. $3. paid. Guaran- 
= ioo Rs Т ын; chi 
SHIP and Yacht model fittings; 43085. x iia aaa 
Pine construction Hull Kits; olue- 


prints, Send 75o for Illustrated cata- 
A. J. Fisher, Inc., 1002 Etowah 
Am Royal Oak, Michigan 


UPEL 


-..LET YOUR MAIL 
DO THE SHOPPING 


SHIP and Airplane Model Kits 
catalog 25e. ‘Scientific, Inc., 340 
nyder, Berkeley Heights, New Jer- 
ey 07922. 


SHIP Model Kits, plans. 
from our own workshop. Big illus. 
trated catalog: 50c.  Bluejacket, 
5-8 Water Street, 
lk, Connecticut 06854. 


fittings 


RADIO Control Model Power 
Boats. Illustrated Literature Free. 
Send Stamped Self-Addressed Enve- 
lope. Octura Models, 8148 N. Mil- 
waukee, Niles, Illinois 60648. 
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INVENTIONS 
NEW PRODUCTS — IDEAS 
WANTED 


Patented & Unpatented 


FREE INFORMATION & COPY OF 


“HOW TO MARKET YOUR 
INVENTION TO INDUSTRY” 


Write: 
LAWRENCE PESKA 
ASSOCIATES 


Dept. 73 500 Fifth Avenue 
New York City, N.Y. 10036 


INVENTORS! Don't sel or l- 


cense your Invention until you re- 
ceive our offer. Eagle Development 
Company, Dept. S, 83 Wall Street, 
New York City 10005. 


IMMEDIATE cash, for Patent 
Applications, free Patent Searches. 
Write for details. Universal Pat- 
ents, 184-B, Marion, Ohio. 


PATENT Searches including 
Maximum speed, full airmail report 
and closest patent copies. Quality 
searches expertly administered with 
complete secrecy guaranteed. Free 
Invention Protection form and ''Pat- 
ent Information". Write Dept. 4, 
Washington Patent Office Search 


Bureau, Benjamin Franklin Sub- 
station, P.O. Box 7167, Washing- 
ton, D.C. 20044. 


FREE Details "How to Safeguard, 
De and Market Your Inven- 
rite: World Wide Inventor's 
Service Company, 501 B Fifth Ave- 
nue, New York 10017. 


IDEA-Invention — Then What 
Rankin-File, Box 566P, Willoughby, 
Ohio 44094. 


INVENTIONS wanted immediate- 

for promoting on cash or royalty. 

tented, Un-Patented. Free booklet 
outlines royalty rates, requirements. 
Write Kessler Corporation, С-77-РТ, 
Fremont, Ohio 43420. 


95 INVENTIONS WANTED: 


INVENTORS 
Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED-PREPARED 
For Cash / Royalty Sales 
Design Marketing -Patent Research 
International "Link to Industry " 
Second Decade of Reliable Service to 
|INVENTORS-MANUFACTURERS-ATTORNE Y: 
Member: United States Council 
International Chamber of Commerce 
FREE wert tere Forma 
THE RAYMOND LEE ORGANIZATION 
2201 Park Avere 
New York City 10017 


CASH - Royalties for Patented, 
Unpatented Inventions, Global Mar- 
keting Service, 2420F 77th, Oak- 
land, California 94605. 


INVENTIONS Promoted — For 
Cash — Royalty Sales with Manu- 
facturer Contacts. George Spector, 
Licensed Invention Engineer, Wool- 
worth Bullding, New York 10007. 


INVENTORS: Manufacturers 
Need New Products. Free ''Recom- 
mended Procedure". Washington In- 
ventors Service, 422-G Washington 
Building, District of Columbia 
20005. 


WE either sell your invention or 
pay cash bonus. Write for detalis. 
Universal Inventions, 298-G, Mari- 
on, Ohio. 


INVENTORS Hundreds of 
manufacturers have requested our 
locating marketable 

Complete informa- 
American In- 
635-F Street, 


OUR Manufacturing Contacts Seek 
Marketable Inventions. Harvey En- 
gineering, Cambridge, Maryland 
2161 


MR. INVENTOR: The inventor of 
the World Famous Torso-Twister Re- 
ducer Exerciser and over one hun- 
dred тоге will conduct patent 
searches, develop and market your 
ideas. For details write Charles S. 
Prince, Invention Consultant, Dept. 
Helene, 509-5th Avenue, New York 


INVENTIONS Needed immediate- 
ly for manufacturers. For additional 
Information, write Kessler Corpora- 
Чоп, C-77-IW, Fremont, Ohio 43420. 


97 GOOD EATING 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold. Ores analyzed. Mercury Ter- 


minal, Norwood, Massachusetts 

02062. 

101 EMBLEMS & 
BRASSARDS 


EMBROIDERED Emblem: 
Your Design. Emblems, 87 RFD 1, 
Littleton, New Hampshire 03561. 


102 TREASURE FINDERS, 
METAL DETECTORS 


TIRED OF DIGGING UP 
TRASH? The all new + Colnshooter 
rejects bottle caps, tin foll, m 
and shallow trash. Detects gold ail- 
ver, coins and jewelry. FREE LIT- 
ERATURE. D-TEX ELECTRON- 
ICS, Box 451-Y, Garland, Texas 


FIND buried treasure with revo- 
lutionary analytical metal 
detector. Features push button and 
automatic tuning, negligible ground 
pickup, greatest range. Free cata- 
logue. Gardiner Electronics, Dept. 
1-4729 N. 7th Avenue, Phoenix, 
Arizona 85013. 


POWERFUL Metrotech Locators 
Detect Gold, Silver, Coins, Relics. 
Money-back ‘Guarantee. Terms. Free 
Information. Underground Explora- 
tions, Dept. D, Box 793, Menlo 
Park, California’ 94205. 


GOLDAK Treasure Locators .— 
Pleasure and profit in a hobby 
you'll enjoy. Find coins, relics, gold, 


silver. Charge on BankAmericard. 
GOLDAK, Dept. PS, 1101-A, Air 
Way, Glendale, Calif. 91201. 


TREASURE Finder Locates Bui 
led Gold, Silver, Coins, Treasure: 
6 Powerful Models. $19.95 up. In- 
stant Financing available. Write or 
call for free catalog. Phone 
(713)-682-2728 day or night, Dealer 
inquiries invited. Relco, Dept. A-41, 
Box 10839, Houston, Texas 77018. 


SENSITIVE Electronic Metal Lo- 
gator plans $2.00. Parts eost under 
$10. Entdeckung, 2851 ‘Thirteenth, 
Cuyahoga Falls, Ohio 4422 


FREE  FACT-FILLED CATA- 
LOG. World's Largest line of metal 
detectors. Models ив low as $49.50 
and up. Two year guarantee, Three 
factory locations. U.S. and Canad: 
plus over 1,000 deaiers and Service 
Centers from Coast to Coast, No 
finer instruments made at any price. 
Budget terms. Write: WHITE'S 
ELECTRONICS, INC., RM #361, 
1011 PLEASANT VALLEY ROAD, 
SWEET HOME, OREGON 97386. 


103 OF INTEREST TO 
WOMEN 


36.00 DOZEN paid lacing baby 
boots! Cowboy, Warsaw 15, Indiana 


GUARANTEED, $20.00 Every 80 
Envelopes you stuff. No postage, ad- 
dressing required. Information send 
30c with stamped self-addressed en- 
velope. Economy 629-DB Franklin, 
Clearwater, Florida 33517. 


$500 MONTHLY Possible addres 
ing—stuffing envelopes (longhand 
—typing) at home. $500 Monthly 
Clipping news items from your 
newspaper. Information: Send 
stamped self-addressed | envelop 
American, Excelsior Springs, Mi 
souri 64024. 


EARN up to $150.00 weekly home 
addressing for us. Details 25е. War- 
ren's, Box 4004-PS, Newark, New 
Jersey 07112. 


MAKE Your Own Wine, Cheese, 
Sausage with inexpensive supplies 
avallable at local stores. Handbook 
$3.00. Neal Enterprises, Box 7285PS, 
Gulfport, Mississippi 39501. 


DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 


profit. Details Free! Quality, Box 
SSW, East Rockaway, New York 


FREE! Listings of Low Cost 
Books on Craft, Self-improvement, 
Personal Problems, or Home Money 
Making Opportunities. J & M Enter- 
prises, 1403 Auburn, PS, Longview, 
"Texas 75601. 

$350 FOR Your Child's Photo for 
our advertisements. All ag Rush 
small photo, mother's, child's name. 
Spotlite, P878, 140 N. LaBrea, Hol- 
lvwood, California 90036. 


$100.00 WEEKLY Possible, ad- 
dressing envelopes. Send stamped, 
addressed envelope. Belmont, 4711G, 
Linden, Lincoln, Nebraska 68516. 


104 RESORTS & TRAVEL 


KNOW What to See Before Leay- 
ing on Vacation. Regional Addres- 
ses, Northeast, Southeast, North- 
west, Southwest 51.50 each (4) 
$5.00. Vacation Info., Box 263, Ro- 
chelle Park, New Jersey 07662. 


105 MISCELLANEOUS 


. TRAVEL Calculator _ Computes 
Trip Expenses, Arrival Time, Gas 
Mileage, Тах and Expense Ac- 
counts. $2.20 to: G & J's, 820 Vir- 
ginla Avenue, Hagerstown, Mary- 
Jand 21740. 


BOOKS on Antiques and their 
Prices. Free Circular! Period Books, 
Uniontown, Pennsylvania 15401. 


IDENTIFICATION CARDS. SEND 

stamped self-addressed _ envelope 
Tor samples. NIPCOS, 727 North 
Main, Las Vegas, Nevada 89101. 


GLASS CASE CURIO TABLE KIT 
Classle style, АП parts рег. 
ией of 


Only 
$39.50 


Postpaid 


Increases 0/1/7 
CLASSIC Crafts, Dept. B| 
401 North Section St., 


FREE BOOK. Prophet Elijah 
Coming Before Christ. Megiddo Mis- 
sion, Dept. 58, 481 Thurston Road, 
Rochester, New York 14819. 


OBSERVE Invisibly. Useful, excit- 
ing! Adults only. Guaranteed—$2. 
Phenoministics, Box 281, Gresham, 
Oregon 97030. 

1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, 
Box 24413-ЕС, Oakland, California 


- CREDIT Cards... Loans... No 
Credit Investigation!!! Guaranteed. 


Continental-39, Niceville, Florida 
32578. 
DON'T Die Without A Will! Blank 


Will Form Protects Your Family. 
Only $2-Guaranteed! Instructions In- 
cluded. Order Today!! Spencer En- 
terprises (2PS7), Box 218, Smyrna, 
Georgia 30080. 


IDENTIFICATION Cards, Elec- 
tronic surveillance equipment. Cata- 
log 25c. Como, Box 758, Palatine, 
Illinois 60067. 


MAGNETIC Signs—Low Prices. 
Free estimates and setup sugges- 
tions. Magna, Box 1033BT2, St. 
Charles, Missouri 63301. 


DON'T Die Without a Will. Blank 
Will Forms Protect Your Family. 
Only $2, guaranteed. Order Today. 
House of Virgo, Box 493, Dept. PST, 
‘Lodi, New Jersey 07644. 


PLAY BETTER GOLF: Three 
new ideas. Free Information. H.L. 
GUNTER ENTERPRISES, Dept. 
J1-M, Route 1, Box 68E, Arcadia, 
Florida 33821. 


Sorted magnets. 
Magnet Company 
dallstown, Mai 


B.S, GRINDER NO. 1 
$2.00 EACH. No Cod's. B.S., Box 
211, Comptche, California 95427. 


Вох 192-B, Ran- 
land 21133. 


106 PERSONAL 


RECORD Telephone Conversations 

Automatically. Free Catalog. Soni- 
dev, 69/23С Queens Boulevard, 
Woodside, New York 11377. 
A COMING Whirlwind to sweep 
this earth! Free Information! 
Write: Harvest PS, Jefferson City, 
‘Missouri 65101. 


INVESTIGATORS. Latest Elec- 
tronic Aids. Free Literature. Clif- 


ton, 11500F NW 7th Avenue, Mi- 
ami, Florida 33168. 

CASH LOANS by mail! Up to 
$2,500 on signature alone. No Col- 


lateral! Secret! Union Finance Com- 
pany, 3808 No. 16th Street, Dept 
PS, Phoenix, Arizona 85011: 


USE YOUR BELLY 
HEART FLUTTERS? 


Renown doctor's breathing 
theropy brings instant help. 
You've only one heart - cod- 
die it. Complete booklet 
mailed immediately. Send 
$2.00 today. 
HEALTH SPOTS. 
141 Locust St., PS6, Holyoke, Mass. 01040. 


SECRET Plan Wipes Out Your 
Debts. Immediate relief. Clear cred- 
it. Free details! Counselor-16, Kerr- 
ville, Texas 18028. 


SMALL Business Loans. Quick 
Cash application. Write: Financial, 
28 E. Jackson, Suite 1204-X12, Chi- 
cago 60604. 

RULE Others with Thoughts.’ 
(Telepathy) Write: Clarion, Box 
1769-A6, Chicago 60690. 


NEED Money-Debts Too Big? 
Quick Cash. Secret Emergency 
Loans. Free Consolidation Plan. In- 
terstate, 28 E. Jackson, Suite 1204- 
X2, Chicago 60604. 


Let Popular Science guide you to 


300 fascinating science attractions 


e Mexico with mileage chart— 


Where-to-see Travel Map 


Get your own 26" by 18" copy of the 1973 Popular Science 
Travel Map that shows you where to find almost 300 fas- 
cinating attractions related to science and engineering. 
Many of the detailed listings give days open and admission 
fee, if any. The map comes folded to fit your glove com- 
partment so it'll be handy when you want it. You'll want to 
Stop often to learn more about the exciting world of tech- 
nology and how it affects your life. The map guides you to 
e Science—laboratories, museums, exhibits 


Technology —telephone, tools, electricity 
Astronomy —observatories, planetariums 


Transportation — classic cars, trains, trolleys 
Aerospace — Wright brothers to Jumbo jets 


. 
б 
© Weaponry —from axes to rockets 
б 
б 
б 


Maritime — seaports, sailing vessels, models 


How-to-get-there Road Atlas 
Popular Science offers with its Travel 


Map a remarkable value in a road 
atlas. This oversize, 11" by 15" Rand 
McNally atlas has 128 pages— 
weighs over a pound! Printed in four 
colors, the atlas boasts these features: 


е 185 city and metro maps— many a full 


page or more 


e Large state maps— 65 pages of detailed 


drawings 


e Canada—national map plus 10 pro- 


vinces 


added this year 


e 17 national parks—placed with 


the state maps 


e U.S. mileage map and chart— 


84 cities listed 


e Complete index— 28,000 cities 


and towns 


* Motor, game, and fish laws; 
Tolls on roads and bridges; and 


more. 


FOOL FRIENDS. Stay At Home 

—Send 5 Picture Post Cards from 

Gambling Capital, return for remall 

$1.00. 2216 E. Owens, No. Las Veg- 
; Nevada 89030. 


RECORD Telephone Conversations 
Automatically. Device operates Pri- 
vately, unattended. $24.95. Dictat- 
ing Machine Manual Version $15.95. 
Stier, Box 3153, Van Nuys, Califor- 
nia $1407. 


UNDERSTAND YOUR DREAMS. 
110 Pages Reveals Mysterious Mean- 
ings. $2.00. Foster-5C7, Box 6176, 
Ft. Wayne, Indiana 46806. 


RECORD Telephone Conversations 
Privately - Automatically. Leave 
Recorder Unaitended. Robert's, Box 
49P87, Parkridge, Illinois 60068. 
EARN INTEREST ON YOUR 
BILLS! Fatten your Savings Ac- 
count! New Book Shows How. Free 
Bestway — A733, Box 344, 
lountain, Georgia 30083. 


INGROWN  TOENAIL 
Easy. Send $3.00 to: 
Ness, 1114 Franklin Avenue, Brem- 
erton, Washington 98310. 

PROTECT Your Family. Don't Die 
Without a Will Blank Form $2. 
Guaranteed. Order Today. Dr. Bort- 
man, 375W Elm, Brockton, Massa- 
chusetts 02401. 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate deal. 
er markups. Free Trial. 
wholesale. Terms Arranged. Lloyd: 
PSC, Rockford, Illinois 61108. 


HEARING Aids, Batteries, Dis- 
count Prices. Write: Rhodes, Box 
518 PS, Paducah, Kentucky 42001. 


WHOLESALE Discounters! Aids! 
Batteries! Repairs! AldMart, Drawer 
7-3, St. Petersburg, Florida 33731. 

FREE—Hearing Aid Catalog: Mon- 
eySavers, 9530PS Langdon, Sepul- 
veda, California 91343. 


STOP. 
PAIN. Fast, 


кы 


Both for only $2.25 


You'll see the Rand McNally atlas alone selling for $2.95. 
You can get it AND the Popular Science Travel Map of 
Science Attractions for only $2.25, postpaid. How can 
Popular Science do it? Don't ask, just try it. If you don't 
like it after 5 days, send it back for a refund. How can you 


refuse? 
Send $2.25 for 


ach set to Popular Science 


Box 190, Kensington Station, 


Brooklyn, New York 11218. Allow about 3 weeks for delivery by parcel post. 


—— nds | 


= 1 | can't refuse. Send me-— — сору(з) of the 1973 | 
1 Travel Map and Atlas. | enclose $2.25 for each (check 
1 or money order, no cash). Dept. 37R 1 
l мате. 1 
1 1 
1 Address 1 
1 City. State. Zip. [| 
1 POPULAR SCIENCE I 
[ Box 190, Kensington Station, Brooklyn, New York 1121 
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Now you can learn Electronics hy performing 
more than 200 practical, skill-producing 
experiments . . with authentic industrial 
components . . . at home... in your spare time. 


You learn by doing! This /6/-piece Laboratory includes 
the up-to-date equipment you'll need — such things as an 
IC (integrated circuit), printed circuit board, FET (field 
effect transistor), photovoltaic cell, DC motor, micro- 
phone, multimeter, soldering iron and power supply. 

You put theory into practice right in your own home... 
in your spare time...while you go right on pulling down 
your present pay. Its CIES exciting space-age "Elec- 
tronics Technology with Laboratory" program... 
a unique combination of CIE's special AUTO- 
PROGRAMMED? Lessons and laboratory equipment. 
It is the practical way to learn Electronics! 

Prepare for a High-paying Career 

You see, when you "learn by doing? you're ready to do 

..you're armed with the know-how to meet the chal- 
lenges of a high-paying career in Electronics... 
prepared to go after an exciting, relevant job in a growing 
field such as medical technology. pollution control, radio 
and TV broadcasting, computers...just to name a few. 
Once you have some experience, you can make $12,000 
a year or more. 

But thats not all! When you successfully complete 
your Electronics Laboratory course, you'll get a CIE 
Diploma. And, you'll be able to pass the Government 
FCC examination or be entitled to a full refund of all 
tuition paid! CIEs Money-Back Warranty is valid during 
the completion time allowed for your course. 

Send today for CIEs 2 FREE BOOKS about oppor- 
tunities in Electronics. For your convenience, we will 
try to have a representative call. Mail reply card or 
coupon to CIE...or write: Cleveland Institute of 
Electronics, Inc., 1776 E. 17th St., Cleveland, Ohio 44114. 
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REC Youleamto 


Make Money 


...With CIES 
-Electronics 


~ Laboratory! 
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Testing and troubleshooting 
are an important part of your 
learning experience. Your labora- 
tory has a precision multimeter 
to diagnose electronic troubles 
quickly and accurately. 


APPROVED UNDER G.I. BILL 


All CIE career courses are approved for educational 
benefits under the С.І. Bill. If you are a Veteran or 
in service now, check box for G.I. Bill information. 
== к= = " ш ш ш m иш иш иш иш oo 

C | Cleveland Institute 

of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 


You learn how to construct 
circuits and connect them with 
a soldering iron, which is part of 
your CIE laboratory equipment 
This "hands on" experience is 
extremely valuable 


Please send me your 2 FREE 
BOOKS — The CIE school cata- 
log. “Succeed in Electronics" 
and "How To Get a Commercial 
FCC License? 


оос m— M ч — 
(Please Print) 


Address — 
c me — — 


State - Zip 
Veterans and Servicemen: 
Check here for С.І. Bill i 


start the better 
ideas coming 
all over again! 


Ford box cover looks and fits 
right, protects your cargo. 


Heater is modern blend-airtype; 
optional "air" is all builtin. 


. Full-foam seat over 5 in. deep 
x, is standard in every cab. 


Roomiest Ford pickup cab ever Ford's famous Twin-I-Beam 
offers unusual quiet, comfort. suspension...smooth, strong. 


A better idea for safety: 
Buckle up. 


FORD PICKUPS 
FORD DIVISION Works like a truck/rides like a car. 


Come to Mariboro Country. 
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